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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro YpPOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yuérom (¢enepaibHON paboyeil mporpaMMbl BOCHUTAHHUS U
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEbHBIX
OpraHu3aluaXx Poccuiickon Oenepanun, peAN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaMMBI.

Copepxanue mnporpaMMmbl MO (U3MKE HaIMpaBiIeHO Ha (opMuUpoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyaromuxcs 10-11 kmaccoB rmipu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JIESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusiMm ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKkKe YUYHUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4eOHBIMH TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (M3HKHU: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «Ousnka» no rogam o0yyeHHsl.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LLkonpHBIN Kype PU3HKH — CHCTEMOOOpa3y IO
JUIS €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SBJICHUHN, H3y4yaeMbIX XHMHEH, OMOJIOTHeH,
bu3mdeckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUKA  ONpeleNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTuKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOWCTBAMHU U JIPYTHX.
W3yuyenne (QU3MKM BHOCUT OCHOBHOW BKJaA B (POPMHpPOBAHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAyYHBIA METOJ] TIO3HAHUSA MIPH BBINOJIHEHUH UMHU YIEOHBIX UCCIICIOBAHHA.

B ocHOBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Iero oOpa3oBaHUs
MOJIOXKEH pAI WAEH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTHYECKU
3aBEpHIEHHBIM, OH COACPKHUT MaTepuaj U3 BCEX pa3lesoB (U3HUKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HeW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
dopMupoBaHUE MPEACTABICHUNH O CTPYKTYPHBIX YPOBHIX MAaTEpHH, BEUICCTBE H
noJie.

Hoes eymanumapuzayuu. EE peanuzainus TpearnojaraeT HCIOIb30BaHHE
TYMaHUTApHOTO TMOTECHIMANa (U3NYECKOW HAYyKH, OCMBICICHHE CBSI3U DPa3BUTHS
¢u3ukn ¢ pasBuTHEM OOIIeCTBa, a TakkKe C MHPOBO33PEHUYCCKUMH,
HPaBCTBEHHBIMH U YKOJIOTHYECKUMU TIPOOIIeMaMHu.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku npennosaraet
3HaKOMCTBO C IMUPOKAM KPYTOM TEXHHYECKHUX U TEXHOJIOTUUYECKUX TPUIIOKECHUH
M3yYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
COJICp)KaHUs, TMOCBSIIEHHBIX OJKOJOTHYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHWKH M TEXHOJOTHH, a TaKKe OOCYKICHHS
po0JIeM palMOHAIFHOTO MPUPOIOTIOIB30BAHUS U YKOJIOTUIECKON O€30MTacHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3HKA HAa YpPOBHE CpEJAHEro OOIIero
oOpa3zoBaHus SBISAIOTCA (u3nueckue Tteopuu (popMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
NPUHIIUIIOB B COBPEMEHHBIX TMPEJACTABICHUSIX O TPUPOJAE, TpaHULAX
OPUMEHUMOCTA TEOPHM, IJisi ONUCAaHUS €CTECTBEHHO-HAYYHBIX SBICHUU U
IIPOIIECCOB).

CHCTeMHO-IeSITEIbHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluU SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YyJaronimxcs.
Jlns  GazoBoro ypoBHS Kypca (PU3MKM — ITO HCIOJB30BAHHE CHCTEMBI
(POHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB H Ja0OpaTOpHBIX pador,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUN CIIMCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
OPOBOJMUMBIX JIJII  KOHTPOJIE M OIEHKH, OCYILECTBISETCS  y4aCTHUKaMH
0o0pa30BaTeIbHOr0 IMpoLecca MCXOJAsl U3 OCOOCHHOCTEH IUIAHUPOBAaHUS U
ocHameHuss kaOmHera u3uku. Ilpm »dTomM obecrieuwBaeTCs  OBJIAJICHHC
O0y4aloOUMMHCST YMEHHUSIMH MPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIETOBAHMS
3aBHUCUMOCTEH (PU3MYECKHX BEJIMYMH W IIOCTAHOBKY OIIBITOB IO TPOBEpPKE
NPEI0AKEHHBIX THIIOTE3.

Bonbmioe BHMMaHME yAENSETCS PELICHUIO PACUETHBIX M KadeCTBEHHBIX
3agad. I[lpu 3TOM 17151 pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 3aJadd C SBHO
3aJaHHON (PU3MUECKO MOIETIbIO, TIO3BOJISIONINE TPUMEHSATh N3YYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJHOTO pas3fena Kypca, TaK U MHTETPUPYS] 3HAHUS W3



pa3HbIX pa3zenoB. [[1s KauecTBEHHBIX 3a/1ay IPUOPUTETOM SIBIIAIOTCS 3aJaHUs Ha
OOBSCHEHHE MPOTEKaHUs (PU3MYECKHX SBJIECHUH W MPOLECCOB B OKPYKAIOIIEH
KU3HU, TpeOyromue BblOOpa (U3MYECKOW MOJAENW MJisi CUTyalud HPAKTHKO-
OpPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBum ¢ TpeboBanusmu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Y4eOHOro rmpolecca 0a30BBI ypOBEHb Kypca
bu3MKHM HAa YPOBHE CPEIHETO 00IIEro 00pa3oBaHus JOJKEH U3yUaThCs B YCIOBUAX
MpPEeIMETHOrO0 KaOWHeTa (U3MKU WM B YCJIOBHUSIX HWHTEIPUPOBAHHOTO KaOMHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IMKiIa. B kaOuHere (GU3UKH JODKHO OBITh
HeoOXxoauMoe J1labopatopHOe OO0OpYJOBAHME JUISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMMme no (pu3MKe yYEHHYECKUX MPAKTUYECKUX PaboT U AEMOHCTPALMOHHOE
o0opyioBaHUE.

JlemoHcTpanimoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
OPUHIIMIIOM MHUHUMQJIBHOM JOCTATOYHOCTHU M OOECIEYMBACT IMOCTAHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpALMM IS
UCCJICIOBAHUSA  U3Y4YaeMbIX SIBJICHHMM M  TPOLECCOB, OMIHUPUYECKUX H
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHUE HJisi YYEHUYECKHUX MPAKTUUECKUX pabdoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO 000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJE IIUGPOBBIX JTabOpaTopHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECA M CTPEMIJICHHS OOYYAIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTUE HMX MHTEIUICKTYyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHKE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3ylibTaTa H3yYCHUS
OCHOB CTPOCHHMsI MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

o (QopmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHUEM
dbu3MUeCKUX 3HAHUN W HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpejcCTaBICHUN O poiu (DU3UKH IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTi>keHue 3TUX 1eiedl oO0ecrneynBaeTcsl peluleHueM CIEIYIOIUX 3a/1ad B

nporecce U3yyeHus Kypca (GU3MKHU Ha yPOBHE CPEAHETO 0011Iero 00pa3oBaHUs:

e TMpuUoOOpeTeHUE CHUCTEMBI 3HAHUU 00 o0mux bu3nyecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJTIOYAS MEXaHHKY,



MOJIEKYJISIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHE€ yMEHUH NPUMEHITh TEOPETHUUYECKUE 3HAHUSA IS
0oObsSICHEHUS (PUBMYECKUX SBJICHUM B TPUPOJE U M NPUHATHS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3IMYHbIX 3a/Jad C SBHO 3aJaHHOM
¢uznueckoll MoOIEeNbo, 3a/1ay, MOJAPa3yMEBAIOLIUX CaMOCTOSITEIbHOE
co3gaHue GuU3NUECKOl MOJEINH, aJIeKBAaTHON yCIOBUSM 3aa4H;

e TMOHMMaHUE (U3MYECKHMX OCHOB W MPHUHIUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOILYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEJILHOTO IJAHUPOBAHMS U MPOBEICHUS
(Gu3MUeCcKNX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTanuu HH(opmanuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHUE YCIIOBUU [IJISl Pa3BUTHS YMEHUU MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOMU JEATETHHOCTH.

Ha wusyuenune ¢usuxu (0a30BbI ypOBEHb) HAa YPOBHE CpPEIHETO OOIIEero
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 gacoB (2 yaca B HEJICIIO).

[Ipennaraemsplii B mporpamMme 1o (¢U3MKE TMepeyeHb Ja0OpaTOPHBIX M
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAaHHBIM, YYHUTENb JIEJaeT BBHIOOD
NPOBEJICHUsT JIA0OPAaTOPHBIX PabOT U ONBITOB C YYETOM WHIUBUIYaJIbHBIX
0COOCHHOCTEH 00yYarOIINXCS.

MecTto npeamera B heaepajibLHOM 0a3UMCHOM VYEOHOM ILJIAHE.

Knacce oIrocC COoO Cornacno I'VKI' u pacniricanus
3aHsaTUl Ha 2025-2026 yaeOHBIN o
10 2 yaca B Heemo — 68 yacoB | 69 dacos ( BT, UT)
B I0J1
11 2 yaca B Hegento — 68 yacoB | 66 yacos (mH,cp) (23.02,09.03,11.05)
B I0J1

Cucrema oneHUBaHUA B COOTBETCTBUM C «IlojokeHUEM O cucTeMe KOHTPOJIA U
OLICHUBAHUS 3HAHUM, YMEHUN U HaBBIKOB 00YUYarOUIUXCS» NPUHSTHI PEIICHHEM
nencosera MbOY PemonTtHeHckoi#t rumHaszuu Nel (ITporokon Ne7 ot 16.01.2015r1)



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOoHbI U TeOpUH. ['paHUIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
Ciio)keHue nepeMenIeHu U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHU
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuueitnoe  aBwkeHue. JIBMKEHME  MaTepUaIbHOM  TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JIBH)KEHUE CHAPSAJIOB, LICMIHBIE U PEMEHHBIE ITEpEeaadH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGnronenne aBukeHusi Tena, OpOIIEHHOTO IMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBmxeHus Tena, OPOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS MPU IBUXKEHUU TeJa B KUIKOCTU WUJIU Ta3e.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHEHUE: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NMOABEME U MAJICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MarepuanbHOM TOUYKM (Teja), CHUCTEMbl MaTepHUAbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEprus yIpyro
nehopMupoBaHHONW  TpYyKuHbL.  [loTeHIManbHass  dSHeprust Tena  BOJMU3HU
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMABHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW DSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamoprsie pabomol

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MouiekyasipHasi pU3NKa U TePMOANHAMMKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwkenue. Juddys3us. Xapaktep IBUKCHHUS W
B3aUMO/JICMCTBUSI YacCTHUI[ BeniecTBa. MoOJIeNM CTPOCHUSA Ta30B, XHUAKOCTEH H
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temmneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHa.
3akoH JlanbroHa. M30mponecchl B UI€aTbHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpencTaBIeHUE M3O0MPOIIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JHUCKPETHOE CTPOCHHE BellecTBa, (ororpadun
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTPUPYIOIIAs IPUPOAY JABICHUS ra3a HA CTEHKU COCY/a.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MAECaJbHOrO  rasza. Buael  Temionepenauw:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpuMeHeHue mepBOro 3akoHa TEPMOAMHAMHUKUA K u3ompoieccaM. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs IpoLieccoB B PUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nercTBus TemoBo MamwuHbL. [ukn KapHo m ero xosduIMEHT MOJIE3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW J>HEpPruM Tejia MPU COBEPIICHUH PabOThI: BBLIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld mnap. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUs CBOWCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH MOJYUYEHUS] COBPEMEHHBIX MATEPUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpauys KpuCTalIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauust Tel. OIEeKTpUdeckuil 3apsia. JlBa BuAa BIEKTPUUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYHEPIIO3ULUU DJIEKTPUYECKUX MOJIEN. JIMHUM HaANpssKEHHOCTU 3JIEKTPUYECKOTO
TOJISL.

Pabora cun  asnekrpoctatuueckoro  moinsg.  llotenmuan.  PasnHocThb
MOTeHUMANoB. [IpOBOAHMKM M AUDIEKTPUKH B DIIEKTPOCTATUYECKOM  IIOJIE.
JlupnexkTpuyeckass IpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHmeHcaTop. DNeKTpOEMKOCTh MIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3anmopelicTBue HadIEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[IpoBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh JJEKTPOEMKOCTH IIJIOCKOIO KOHAEHCAaTOpa OT IUIOLIAIu
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 31exkmpuueckuil mox. Toku é paznuunplx cpedax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
IlocnenoBarenpHOE, NapaJuIEIbHOE, CMEIIAHHOE COCTMHEHUE ITPOBOTHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuUE.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DIIEKTpUUYECKUI TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: aMIepMeTp,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HANPSIAKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipsamoe wu3MepeHue »daeKTpoaBMXKylled cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMemaHHOTrO COEIMHEHHS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€Ml € KypcamMu MaTeMaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPaBHEHMH, JHHEWHas (QYyHKIUS,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPHUUECKOE TOKIECTBO,
BEKTOPBI U UX MTPOEKIIMU HA OCU KOOPAUHAT, CIIO)KEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIllECTBA, MOJISIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TeJN, KUAKOCTEU U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HCCOLHALMS,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABMKEHUN C HCIOIb30BAHUEM MEXAaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
MIOJIyYEHNsI COBPEMEHHBIX MAaTE€pUaJOB, B TOM YHCIIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. IneKmpomacHuUmMHas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bekrtop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJeW. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JMHWNM MarHUTHOU
WUHIYKUWHU TO0JIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHoe T0JI€ TMPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTylIKK ¢ TOKOM. OnbIT OpcTeaa. BzauMmoaencTBue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOJyJib M HalpaBlieHUE. [[BHUKEHHE 3apsiKEHHOW YacTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
UHIYKIUA. OJIEKTPOABMXKYIIASA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuun Gapanes.

BuxpeBoe nsnekTpuyeckoe TmoJie. ONEKTPOABUKYIIAs CHIA HHIYKUHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMYM MarHATHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUNIHbBLE KOJ1€OAHUA

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUS.
Napmonnyeckue konebanus. Ilepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUNd MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenne sHeprun Npy rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMU  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
HHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUUYECKUE
KosneOanus. Pezonanc. BeiHYXIeHHBIC 3JI€KTPOMAarHUTHBIE KOJIEOaHNS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa M
HaIPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruMu. DKOJOrMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIEKTPUUECCKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JIeKTponepeadn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanne 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHMH Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanne mMepeMEHHOT0 TOKa B LENM W3  TOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u nugpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomKkocTh 3ByKa. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanust BektopoB E, B, V B anexkrpomarautHoit BonHe. CBoiiCcTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[Mkana >MeKTPOMarHUTHBHIX BOJH. [IpuMeHeHue 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTIBI paguOCBsI3U U TeleBUACHUS. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnueckne yCTpoWCTBA W MNPAKTHYECKOE IPUMEHEHHE: MY3bIKaJbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenmne oTpaskeHus ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habmronenne cBsA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, NOoAsIpu3anus, Tudpakuus, UHTEpPEPEHLIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOU cpexne. JIyu ceera. TouedHbIi HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkKas JsmH3a. DOKyCcHOE
paccTosiHUEe W ONTHUYECKas Cujia TOHKOW JMH3BL. [locTpoenue wn3oOpa)keHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBass ontuka. WuTepdepenums cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpU NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE paclpOCTpaHEHUE, OTPaKEHUE U MPEJIOMIICHHE CBETA.
OnTudeckue mpuOopBHI.

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenune nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO IPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLIMI OTHOCUTEJIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHNE BPEMEHU U COKpalIECHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®otonbl. Dopmyna [lnanka cBsa3u sHEpruu PoToHA ¢ €r0 YaCTOTOM. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

dotoaddexra. YpaBHenue DiHmTerHa s pororddekra. «KpacHas rpaHuUiia
doTorddexra.

JlaBnenue ceeta. Onbitel I1. H. JleGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckne yCTpoicTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOAIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanetapnas mogmens artoma. lloctynmatel bopa. M3nydenume u mnormiomeHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
cnekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJOPO/IA.

BosnnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3Ty4YEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKAa3bIBAIOIIME CIOXKHOCTh CTpPOECHMS snapa. OTKpsITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CpoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Binsinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBHI
SAIEPHON SHEPreTUKUA. DKOJIOTHUECKUE aCIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHble B3auMoAecTBUsA. EqUHCTBO pu3nyeckoi KapTUHBI MUpA.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (10 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKUe 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHepruu CoyiHIIA U 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTbY» JJIs1 3BE3J] TJIABHOWM IMOCJIEA0BATEIbHOCTH. BHYyTpeHHEe CTpoeHuE



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostonnn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBasapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajgakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas crpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HEBOOPYKEHHBIM TJ1a30M C MCIHOJB30BAHHUEM KOMIIBIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Pons ¢u3ukm w acTpOHOMHMHM B SKOHOMHUYECKOM, TEXHOJOTUUYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢du3znueckoi KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 Kilacce ocymiecTBIsIETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYE€HHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbId (akT, rumore3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpEJICIICHHE TUIOMIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW NMPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJIMYECKasE CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUsl KPUCTAINIMYECKOW PEMIETKH, CHEKTPaTbHbIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocus: JMHUMA DJIEKTPOIIEpenad, TIEHEpPATop IMEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€4Yb, pPAAAp, PAAUONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mpenmera «®Puszmkay Ha YpPOBHE CPEAHETO OOIIEro
oOpazoBaHusi (0a30BbIi YpOBEHb) JOJDKHO OOECIEUUTh JOCTHUXKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pPE3yNbTaThl OCBOEHMsI ydeOHOro mnpenmera «Dusuka» TOTKHBI
OTpaxaTb  TOTOBHOCTh U  CHOCOOHOCTH  OOY4YaloUIUMXCS  PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW  BHYTPEHHEW TMO3MIIMEH  JIMYHOCTHU, CHUCTEMOW  IIEHHOCTHBIX
OpUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOCXKJICHUHN, COOTBETCTBYIOIIUX TPAAUITUOHHBIM
IIEHHOCTSIM POCCHUHCKOT0O OOIIecTBa, paCIIUPEHUE IKU3HEHHOTO ONbITa U OIBITA
NEATEIBHOCTA B TIPOLECCE peaau3alldd OCHOBHBIX HAMNpPaBICHUN BOCIUTATEIbHOMN
NEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpPMUPOBAHHOCTh TPAXKJTAHCKOW TMO3HMIIMKM OOYy4YaloIIerocs KakK AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

IPUHSATHE TPaJULHOHHBIX 0O0IIEYeTOBEYECKUX I'YMaHUCTUYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO [I€SITENIBHOCTH B HMHTEpPECAX TPakIaHCKOIO
oO0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHu3allly;

YMEHUE B3aMMOJICHCTBOBATh C COLIMAIBHBIMU MHCTUTYTAMU B COOTBETCTBUU C HX
(GYHKIIUSAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTAapHOUN U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hOopMUPOBAHHOCTh POCCUUCKON IpaKJaHCKOW MJACHTUIHOCTH, MATPUOTU3MA;

LIECHHOCTHOE OTHOLICHHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSAM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTINTAHMS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBEICHMS;

CIIOCOOHOCTh ~ OILIGHWBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC pEIICHUS,
OpPUEHTUPYSCh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCIE B
NESTENbHOCTH YYEHOTO;

OCO3HAaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIMTAHHUS:

ACTETHYECKOE OTHOUIEHHE K MUDPY, BKIIOYas 3CTETUKY HAy4YHOTO TBOPYECTBA,
MpUCYIIEeTro (PU3NYECKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:



HWHTEpEeC K pa3iuyHbiM cdepaM mpodeccuoHanbHON NeATebHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3MKON M TEXHUKOW, YMEHHUE COBEPIATh OCO3HAHHBIN BBHIOOp Oymymiein
npodeccuu U peanru30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHMI0O M CaMOOOpPAa30BaHUIO B 0OO0JACTU
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) IK0JI0rH4eCKOro BOCIIUTAHHUS:

c(hOpMHUPOBAHHOCTH IKOJIOTMUYECKON KYJIBTYPhl, OCO3HAHUE II100aTBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAHUE WU OCYIIECTBICHUE JCUCTBUUA B OKPYXKAIOLIEH Cpele Ha OCHOBE
3HAHUS LIeJIel YCTOMYMBOTO Pa3BUTHUS YEJIOBEYECTBA;

paclIMpeHre OIbITa AESATENIbHOCTH 3KOJOTMYECKOW HAMpaBIEHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAHUH TI0 (PU3UKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKH,

OCO3HAHUE IICHHOCTU HAYYHOM JESATEIHLHOCTH, TOTOBHOCTh B IMPOIECCE H3YUCHUS
(GU3UKM  OCYIIECTBISATH  MPOEKTHYHD U HCCIEIOBATEIbCKYI  JESITEIBbHOCTh
WHIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEILHO (DOPMYITMPOBATh U aKTyaJIU3UPOBATh IPOOJIEMY, paccCMaTpUBaTh
€€ BCECTOPOHHE;
ONpENENIATh UEIU JCITEIbHOCTH, 3aJaBaTh IAPAMETPbl W KPUTEPUH HX
JIOCTHIKCHUS;
BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHBOPEYMS B paccMaTpPUBAeMbIX (HU3UUICCKUX
SIBJICHUSAX;
pa3pabaTeiBaTh IUIAH PEIICHUS TPOOJIEMbI ¢ YYETOM aHajlu3a MMEIOIMIUXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCHUTh KOPPEKTHUBBI B JI€STECIIBHOCTb, OIIEHHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJMHHUPOBATh M BBIMOJHATH PabOTy B YCIOBHUSX PEATbHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUU )KU3HEHHBIX POOJIeM.
ba3oBble ucciieqoBaTeJIbCKHe 1eCTBHA .
BJIAJICTh HAY4YHOW TEPMHUHOJIOTHEH, KIIIOYEBBIMU TIOHSATUAMUA W METOJaMU
bu3nUecKol HaAyKH;



BJIa/IeTh HABBIKAMHU Y4YeOHO-MCCIIEIOBATEILCKOM M TPOCKTHOW JESTEIbHOCTH B
o0nacTi (PU3MKHU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUMCKY METOJIOB
pemieHusi 3aga4  (QU3MYECKOTO COACPNKAHMS, MPUMEHEHUIO PAa3IUYHBIX METO0B
MO3HAHMS;

BJQJIeTh BHJAAMU JICATEIBHOCTH IO TMOJYYCHHIO HOBOTO 3HAHUA, €ro
MHTEpIpETalnH, MPeoOPa30BaHUI0 U MMPUMEHEHHUIO B PA3IUYHbBIX YYEOHBIX CHUTYaIUsX, B
TOM YHMCJIE TIPU CO3[IaHUU YUYE€OHBIX MPOEKTOB B 00JaCTH (HU3HKHU;

BBISIBJISITh IPUYMHHO-CIICJCTBEHHBIE CBS3M U aKTyaJIM3UpPOBATh 3a7ady, BBIABUTATH
THIOTE3y € pelieHus, HaXOIUTh apTryMEHTHI JUIS TOKa3aTeIbCTBA CBOMX YTBEPIKICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTEPHUU PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJAC PEIICHUS 3aJadd Pe3yJabTaThl, KPUTUICCKU
OILIEHWBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U  (HOpPMYJIHpPOBaTH COOCTBEHHBIE 3aJayd B  00pa3oBaTEIbHON
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CUTYAIIHSIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMeTb  TEPEHOCHUTHh 3HAHUSA 10 (U3UKE B  TPAKTHUECKYI0  00JIaCTh
KHU3HEICITCTHHOCTH;

yMEeThb UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTeid;

BBIJIBUTAaTh HOBBIE UJIEH, NPEIaraTh OpUrHHAIBHBIE TTOJIXOIbI ¥ PEIICHUS;

CTaBUTH MPOOJIEMBI U 33J1a4H, IOMYCKAIOU[ME aTbTEePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJaJIeTh HAaBBIKAMHM TOJNIy4eHHs HHpOpMauuu (U3HUECKOrOo COJAEpNKaHUS U3
UCTOYHUKOB pa3HBIX THIIOB, CaMOCTOSITEIbHO OCYIIECTBIATH TOUCK, aHalu3,
CUCTEMATH3alMI0 W MHTEpPIpEeTalui0 WHOOpPMAIMU pa3IUYHBIX BUAOB U (Qopm
IPEe/ICTaBIICHUS;

OILICHMBATh JIOCTOBEPHOCTh UH(OpMAINH;

UCIIOJIb30BaTh CPeACTBA MH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUN B
pelIeHNU KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3AIIMOHHBIX 3a7a4 C COOII0IEHUEM
TpeOOBaHUN HSPrOHOMHUKH, TEXHHKH O€30MacHOCTH, THUTHEHBI, PEeCcypcocOEpeKeHHs,
MPABOBBIX U ITHUECKUX HOPM, HOPM MH(POPMAIIMOHHOM 6€30MacHOCTH;

CO3/1aBaTh TEKCTbl (PU3MUYECKOTO COJAEP)KaHUS B Pa3NUYHBIX (opMmaTax C y4€ToM
Ha3HaueHWs WHGOOpPMAIMKM M IENeBOW ayIUTOPHH, BBHIOMpas ONTUMAIBHYIO (OpMy
NPEJCTaBICHUS U BU3YAIU3AIHH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYIIECTBIISITH OOIIEHNE HAa YPOKax (PU3UKHU ¥ BO BHEYPOUHOU JESITEIIHOCTH;
pacno3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CUTYAllUd U CMATYATh KOH(IUKTHI,
Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;



IIOHUMATh H HCIIOJb30BaTh NPEUMYIIECTBA KOMAHIHOM W HHIAUBUIYAJIbHOU
paboThI;

BBIOMpATh TEMATUKY U METO/Ibl COBMECTHBIX JEUCTBUHN ¢ YUETOM OOIIUX UHTEPECOB
Y BO3MOYKHOCTEH KaXXJ0T0 YI€HAa KOJUIEKTUBA;

NPUHUMATh €M COBMECTHOM JE€ATEIIbHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH
JNEUCTBUSA MO €€ NJOCTUKEHHUIO: COCTABIIATH IUIAH JEUCTBUH, PACIIPEAEIATh POJIU C YUETOM
MHEHHI YYaCTHUKOB, 00CYK/JIaTh PE3yJIbTaThl COBMECTHOU pabOTHI;

OIICHMBAaTh KAa4YECTBO CBOETO BKJIaJla U KaXJOTr0 yYaCTHHKAa KOMAaHIbl B OOLIUMN
pe3ybTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

IpeiaraT  HOBBIE  IIPOEKTHI, OLEHUBAaTh HJEW C TO3ULUHAM  HOBU3HBIL,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATH MO3UTUBHOE CTPATETMUYECKOE IMOBEACHHUE B PA3JIMUYHBIX CUTYaLUAX,
MPOSIBIISITh TBOPUYECTBO U BOOOpaKEHUE, OBITH MHUIIMATUBHBIM.

Pery/isiTUBHBIE YHUBepPCcAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:
CaMOCTOSITEJIbHO OCYIIECTBIISITH TO3HABATENBbHYIO JIEITEbHOCTh B 00J1aCTH (PUBUKHU
U ACTPOHOMMH, BBISIBJISITH MPOOJIEMBI, CTABUTh U (POPMYTUPOBATH COOCTBEHHBIC 3a/1aUH;
CaMOCTOSITEJIbHO COCTaBIIATh IUIAH PEIICHUS PAacuETHBIX M KauyeCTBEHHBIX 3aj1ad,
IUIAaH  BBITIOJIHEHMSI TMPAKTHUYECKOW paboThl ¢ y4€TOM HMEIOUIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIOUYTCHHI;
JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;
pacIIMpATh paMKH Y4eOHOTO MpeiMeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUH;
JenaTh  OCO3HAHHBIM  BBIOOp, apryMeHTHpOBaTh €ro, Opath Ha  ceOs
OTBETCTBEHHOCTbH 32 PEILICHUE;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
criocoOCTBOBaTh (POPMHUPOBAHHIO U TPOSBICHHUIO IPYIUIMH B 00JIaCTH (PUBHKH,
MIOCTOSTHHO TIOBBIIIATH CBOM 00pa3oBaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:
aBaTh OIIEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTHUBbI B JE€ATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;
BIIAJICTh HABBIKAMH IIO3HABATEIBHOW PE(IEKCHU KaK OCO3HAHHS COBEPIIAEMBIX
JNEUCTBUUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHU;
UCIIOJIB30BaTh TMPUEMBI PEQIIEKCUU ISl OICHKHA CHUTYallid, BBHIOOpAa BEPHOTO
pelieHus;
YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUSI IO UX CHUKEHHUIO;
MPUHUMATh MOTHUBBI W apryMeHThl JpPYTUX TpU aHaJKU3€ Pe3yJIbTaTOB
NEeATEeNbHOCTH;
MIPUHUMATH Ce0sl, MOHUMAasi CBOM HEJOCTaTKU U JOCTOMHCTBA;



NpUHUMATh MOTHBBlL W apryMEHThl JpYrMX IpUd aHaJIU3€ pPe3yJbTaTOB
NeSATENbHOCTH;

MPU3HABATh CBOE MPAaBO U MPABO APYIHX HA OMIMOKH.

B mpouecce MOCTHKEHHSI JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS IMPOrpaMMBbl IO
dbu3uKe 1719 YPOBHS CpEIHETO 00111ero 00pa3oBaHus y 00yUYarOImMUXcsi COBEPIICHCTBYETCS
ASMOIMOHATBHBIN UHTEIJIEKT, IPEANoNaralouii copMUpPOBAHHOCTD:

CaMOCO3HaHMs, BKJIOYAIOLIEr0 CIOCOOHOCTh IOHUMAaTh CBOE H3MOLMOHAIBHOE
COCTOSIHWE, BUJIETh HANPABJICHUS PAa3BUTHS COOCTBEHHOW AMOIMOHAIBHON c(epbl, ObITh
YBEPEHHBIM B ce0¢;

CaMOpETyJUPOBAaHMs,  BKJIOYAIOIIETO  CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTbh 3a CBOE MOBEAECHHUE, CIIOCOOHOCThH aIalTUPOBATHCSA K AMOIM OHATbHBIM
U3MEHEHMSIM U MPOSIBIISATh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBALIMM, BKJIIOUYAIONIEH CTpEeMJICHHME K JIOCTMXKCHHMIO LEIU |
ycrexy, ONTUMHU3M, HWHHUIMATUBHOCTb, YMEHHE JCHCTBOBaTh MCXOAS M3 CBOMX
BO3MOXXHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIMOCOOHOCTh TMOHMMATh 53MOIIMOHAIBHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 MPU OCYIIECTBICHUHM OOLIEHUS, CIIOCOOHOCTh K COUYBCTBUIO U
COTIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTPAMBATh OTHOIICHHS C
JIPYTUMH JIIOIBMH, 3a00TUTHCS, MIPOSIBISITH HHTEPEC U pa3peiiaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy obydenuss B 10 kjacce mpeaMeTHble pe3ylbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUAIOMMUXCS YMCHHM:

JEMOHCTPUPOBATh Ha TMpUMEpax poyib U MecTo (GU3MKA B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHbl MHpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA U
TE€XHOJIOTUH, B TPAKTUUECKOU ACATEIbHOCTH JIFOJCH;

VUUTBIBaTh  TPAHUIBl ~ MPUMEHEHUS  HM3YyYCHHBIX  (PU3UYECKUX  MOJEICH:
MaTepualibHass TOYKa, WHEpIMajbHas CUCTeMa OTCu€Ta, abCOIMIOTHO TBEPIOE TEO,
WJCAIBHBIM Ta3, MOJEIN CTPOEHUSI Ta30B, XUJIKOCTEW W TBEPABIX TEJ, TOYEYHBIN
AIEKTPUUECKHH 3apsijl MPU pelieHn: (PU3NIECKUX 3a71a4;

pacrio3HaBaTh (hU3MYECKUe SBIEHUSA (MPOLECCh) W OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXaHHUKH, MOJEKYJISIPHO-KUHETUYECKOM TEOPUM CTPOCHHUS BEIIeCTBA U
ANEKTPOJMHAMUKHU: PABHOMEPHOE K PABHOYCKOPEHHOE NPSIMOJMHEWHOE JBUYKEHHUE,
CBOOOJIHOE TIAJICHHE TEJ, JBIKEHHE MO OKPYKHOCTH, WHEPIIHS, B3aMMOJICHCTBHE TEII,
muddy3us, OpOyHOBCKOE ABUKECHHE, CTPOCHUE JKUIKOCTEH M TBEPMABIX Tell, N3MECHEHUE
oO0béMa Ten mnpu HarpeBaHuW (OXJaXKJAEHUHU), TEIUIOBOE pPaBHOBECHE, HCIapeHUE,
KOHJICHCAIusl, TUIaBJICHUE, KPUCTAJUIN3AlMsl, KUTIEHUE, BIAXKHOCTh BO3/1yXa, MOBBIIICHUE



JABJICHUSI Ta3a MPU €r0 HArpeBaHUU B 3aKPBITOM COCYIE, CBSI3b MEXKAY MapaMeTpamu
COCTOSIHUSI Ta3a B U30IPOIIECCaX, JICKTPU3aIIMs TeJ, B3aUMOJICUCTBUE 3aPsIOB;

OMHUCHIBATh MEXAaHMYECKOE JBWIXKEHUE, WCIOJIb3ys (PU3NUEeCKUE BEIUYUHBL:
KOOpAWHATa, MyTh, MEpPEMEIIEHHEe, CKOPOCTh, YCKOPEHUE, Macca Tella, CUjia, UMITYJIhC
Tela, KUHETHYECKas »SHEpPrus, IOTEHIHAIbHAS »JHEPrus, MexaHudeckas pabora,
MEXaHW4YecKasi MOIIHOCTh; MPU OMUCAHUHU MPABWIBHO TPAKTOBaTh (PU3UUECKUN CMBICT
WCIOJB3YEMbIX BEJIMYMH, HX OOO3HAUECHUS U €IUHUIIBI, HaXOAUTh (OPMYIIHI,
CBSI3bIBAIOIINE JAaHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMU BEIMUUHAMU;

OMUCHIBATh U3YYCHHBIE TEIIOBBbIC CBOMCTBA TEN W TEIJIOBBIC SIBICHUS, MCIOJIB3YS
¢dbu3uUecKue BEMYUHBIL: JaBJICHUE ra3a, TeMIeparypa, CpeIHssl KUHETHYECKass YHEPTHS
Xa0THYECKOTO  JIBIDKCHHS  MOJIEKYJ, CpPEIHEKBaJpaTU4yHas CKOPOCTb  MOJIEKYI,
KOJMYECTBO TEIUIOTHI, BHYTPEHHSIA SHEprus, padbora raza, Kod(PQPUIMEHT MOJIE3HOTO
JEUCTBUST TEIUIOBOTO JBUTATENS; MPU OMUCAHUU TMPABWIHHO TPAKTOBATh (DU3NUYECKUI
CMBICJT HCIIOJb3YEMBbIX BEJIWYWH, UX OOO3HAYCHHS U CJAUHUIIBI, HAXOIUTb (OPMYIIHI,
CBSI3BIBAIOIIME JAaHHYIO (DU3UYECKYIO BEJIMUMHY C APYTUMHU BEJIMUUHAM;

OMHUCHIBATh H3YUYCHHBIC DJICKTPUYECKHE CBOWMCTBA BEIIECTBA U DJIEKTPUUECKHUE
SBICHUSL (MPOIECCHl), HCMONB3Yys (PU3NUEeCKHue BEIUYUHBI: DJICKTPUUSCKUN 3aps,
AIIEKTPUUYECKOE TIOJIe, HAMPSIKEHHOCTh TOJIS, TMOTEHIIMAN, PAa3HOCTh MOTEHIHAJIOB; TPHU
OTMHMCAaHWU TPABWIBHO TPaKTOBaTh (U3WYECKUN CMBICT HCIOJBb3yeMbIX BEJIUYWH, HX
0003HaYEeHUSI W E€IUHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (HU3UYECKYIO
BEJIMYUHY C APYTUMHU BEJIMUYNHAMU;

aHAJTM3UPOBATh (DU3UUECKHUE MPOIIECCHl U SBJIICHUS, UCTIONB3Ysl (pU3nUecKue 3aKOHbI
¥ TPUHIUIIBL 3aKOH BcemMupHoro tarotenusi, |, Il u Il 3akonsl HproToHa, 3akoH
COXpaHEHHMS MEXAaHWYECKOW OHEPIrWH, 3aKOH COXPAaHCHUS HWMIYJIbCa, IPUHIINI
CYNEpNO3UIIMA  CUJI, TPUHIMI PABHOMPABUS HMHEPIUAIBHBIX CHCTEM OTCUéTa,
MOJICKYJISIPHO-KHHETUUECKYI0 TCOPUIO CTPOSHHS BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpeaHel KHUHETHYECKOM DHEPruM TEIUIOBOTO [IBMXKCHHUS MOJICKYJ ¢ aOCOJIIOTHOM
TeMIepaTypoi, MEPBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS DJIEKTPUUYECKOIO
3apsia, 3akoH KynmoHa, mMpu 3TOM pa3inudaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €T0
MaTeMaTH4YeCKOEe BBIpaKEHUE U YCIOBUS (TPaHUIILI, 00JaCTH) IPUMEHUMOCTH,

OOBSICHATh OCHOBHBIC TNPHUHIIUIBI JEUCTBUS MAIUH, MPUOOPOB M TEXHHUYECCKUX
YCTPOMCTB; pa3inyaTh YCJIOBUS HX OC30MaCHOTO HWCIIOJIB30BAHHUS B ITOBCEIHEBHOM
KW3HU,

BBITIOJTHATH SKCIIEPUMEHTEHI 10 MCCIISIOBAHMIO (PU3NUECKUX SBJICHHH M IIPOIIECCOB C
WCIIOJb30BAaHUEM TMPSIMBIX M KOCBEHHBIX HM3MEPCHHM, IpPH ATOM (HOPMYIHPOBATH
npobieMy/3agady W THIOTE3y Yy4eOHOro SKCIIEPUMEHTa, COOHMpaTh YCTAaHOBKY W3
MIPEIOKEHHOTO 000PYI0BaHHMS, TIPOBOIUTH OIBIT U (DOPMYITHPOBATH BEIBOIHI;



OCYIIECTBIISTh MPSIMbIE U KOCBEHHbIE U3MEpeHUs (GU3UUYECKUX BEJIUYMH, MPU I3TOM
BBHIOMpaTh ONTUMAJIbHBIA CHOCOO HM3MEpPEHMs] W HCHOJb30BaTh W3BECTHBIC METOJIbI
OLICHKU ITOI'PEITHOCTEN U3MEPEHUN;

HCCIIEeIOBATh 3aBUCUMOCTU MEXAY (GU3UYECKUMU BEIIMUYMHAMU C HCIOJIb30BAaHUEM
MPSIMBIX M3MEPEHUN, TTPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCUPOBATH PE3YJIbTAThI
MOJTy4YEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BUJE TaOIUIl U rpaduKoOB, JeaTh
BBIBO/JIBI 110 PE3YyJIbTATaM UCCIIEIOBAHUS,

co0JIr01aTh TpaBuUiia 6€30MaCHOTO TPyJa MPU MPOBEICHUHN UCCIIEI0BAaHUN B paMKax
y4eOHOT'0 AIKCIEPUMEHTA, Y4eOHO-UCCIEIOBATEILCKOM U MPOEKTHOM JEATEIbHOCTH C
UCITIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U JJa00PaTOPHOTO 000PYI0BAHUS;

pemaTth pacuéTHbIEe 3aJlauyd C SBHO 33JaHHOM (PU3MUECKON MOJEbI0, HCIOIb3Ys
dbu3nYecKkue 3aKOHBI W TPUHIMIIBI, HA OCHOBE aHaju3a YCJIOBHUS 3aJa4yd BBIOUPATH
(bU3UYECKYIO0 MOJICIb, BBIACIATh (PU3NUECKUE BETUUUHBI U (POPMYJIIbI, HEOOXOIUMBIE JJIsI
e€ pelleHus, MPOBOAUTH PACUYETHI M OILIEHMBATh PEATBHOCTH MOJYUYEHHOTO 3HAYCHUS
(bu3UYeCKON BEJIMUNHBI;

peliarh KAa4eCTBEHHBIE 3aJlauyd: BBICTPAMBATH JIOTMYECKHM HENPOTUBOPEUHBYIO
LEMOYKY PacCCyXJIECHUH C OMOpOol Ha U3YYCHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
buzndecKue sIBICHUS;

UCIIOJIb30BaTh MPU PEIICHUH YYEOHBIX 3ajlad COBPEMEHHbIE WH(OPMAIMOHHbBIE
TEXHOJIOTUM JUIsl TIOMCKA, CTPYKTYpHpPOBaHUS, WHTEPHPETAUUd W IPEICTAaBICHUS
y4eOHOM U HaydHO-TIOMYJSpHOW MH(GOPMAINH, TOJYYEHHON U3 Pa3IMYHbIX HCTOUYHUKOB,
KPUTHYECKH aHATM3UPOBATH MOJyd4aeMyt0 HH(POPMAIIUIO;

NPUBOJIUTH TMPUMEPHl BKJIAJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (U3MKE B TIOBCEIHEBHOM >KM3HU [IJIS
obecrieueHus: 0€30MAaCHOCTH TIIPU  OOpalieHuHu ¢ npubopaMd M TEXHHYCCKUMHU
YCTPOWCTBAMHU, IJIsi COXPAaHEHHUS 370pOBbI M COOJIOJIEHUS HOPM DSKOJOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPELE;

paboTaTh B TPYNIE C BBHIMOTHEHUEM PA3IMYHBIX COIMAIBHBIX POJICH, TIIaHUPOBATH
paboTy TpyYMNIbI, palMOHAIBHO paCHpenemsiTh OO0sf3aHHOCTH W  IUTAHHPOBATH
NEATENbHOCTh B HECTAHIAPTHBIX CHUTYAlUAX, aJ€KBATHO OLICHMBATH BKJIAJ KAXKJIOTO W3
YYaCTHUKOB I'PYMIIbI B PEIIEHUE PACCMAaTPUBAEMOM MPOOJIEMBI.

K konny oOyuenus B 11 ki1acce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TMpUMEpax poyiib U MecTo GU3UKd B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHBI MHUpPA, B Pa3BUTHUM COBPEMEHHOM TEXHUKH U
TEXHOJIOTUM, B TMPAKTHUYECKOM JEATEIbHOCTH JIIOAEH, LEJIOCTHOCTh M E€IMHCTBO
(bu3nYeCKOi KapTUHBI MUPA;



YUYUTHIBATh TPAHUIIBI MPUMEHEHUS U3YUYEHHBIX (PU3MUYECKUX MOJECNICH: TOUYCUHBIM
AIEKTPUUYECKUI 3apsij, Jyd CBETa, TOUCYHBIN MCTOYHUK CBETA, sJIepHAs MOJEJb aToMa,
HYKJIOHHAsI MOJIeJIb @aTOMHOTO si/ipa Mpu pelieHuu (U3nYecKux 3a1ay;

pacrio3HaBaTh (u3Myeckue sBIEHUS (MPOIECChl) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JJIEKTPOJMHAMHUKA W KBAHTOBOM (DU3MKHU: DJIEKTpUYECKas MPOBOJAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEWUCTBUS TOKa, B3aUMOJCHCTBUE
MarHuTOB, 3JIEKTPOMAarHUTHAS WHIYKIMS, JTEUCTBUE MArHUTHOTO TOJISI HA MPOBOJHUK C
TOKOM W JIBIDKYIIUHCS 3apsiji, SJIEKTPOMarHuTHbIE KoJieOaHUsI U BOJIHBI, IPSIMOJIMHEHHOE
pacrpoCcTpaHeHUE CBETa, OTpa)Ke€Hue, MpeaomiieHue, uHTepdepeHuus, audpakius u
noJisipu3alids CBeTa, aucrepcusi cBera, (oroanextpudeckuit 3¢dext (dhorodddexr),
CBETOBOE JIAaBJICHME, BO3HMKHOBEHHE JIMHEWYaTOro CHEKTpa aromMa BOAOPOJa,
€CTECTBEHHAs! U UCKYCCTBEHHAs PaIMOAKTUBHOCTb;

OMHUCHIBATh HM3YYCHHBIE CBOMCTBAa BelecTBa (JIEKTPUUYECKHE, MAarHUTHBIE,
ONTUYECKUE, DIEKTPUUECKYIO MPOBOJAUMOCTh PA3UUYHBIX Cpell) M DJICKTPOMArHUTHBIC
SIBJIICHUST (IIPOIIECCHI), UCTIONB3Ys (YU3NYECKUE BEIWYUHBI: AJICKTPUUYSCKUN 3apsij, Cuiia
TOKa, OJJICKTPUUECKOE HAIpsOIKEHUE, JJICKTPUYECKOE COIMPOTHUBICHHE, Pa3HOCThb
MOTEHITUAIOB, YJICKTPOABIIKYIIAs CHIa, padoTa TOKA, MHIYKIIMS MAarHUTHOTO TOJIsI, CHUJia
Awmrmepa, cuna JlopeHlla, WHIYKTUBHOCTh KATYIIKH, OJHEPTUsl DIEKTPUUECKOTO U
MarHUTHOTO TOJIEH, MEePHOJ U YacToTa KoJieOaHUM B KoyieOaTeIbHOM KOHTYpE, 3apsl U
CHWJIa TOKa B IMPOILIECCE TAPMOHUYECKUX DJICKTPOMArHUTHBIX KoJiebaHuM, (POKyCcHOE
paccTOsSiHUE M ONTHYECKas Cuja JMH3bL, NPU ONHCAHUU MPABWIBHO TPAKTOBAaTh
(u3MUECKHUl CMBICIT UCIOJb3YEMbIX BEJIUYHMH, UX 0003HAYEHUS M €IUHUIIBI, YKa3bIBaTh
(bopMyIIbI, CBSA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETUYUHY C APYTUMU BEIMUYUHAMY;

ONMKCHIBATh M3YUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOIECCHI, UCIONB3Ys (pu3ndeckue
BEJIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI M YaCTOTa CBETA, SHEPTHUS
¥ UMITYJIbC (POTOHA, IEPHO/T MOTypaclaaa, SHEPTHsl CBA3M aTOMHBIX Siep, IPU OMTUCAaHUHU
NPAaBWIBHO TPAKTOBATH (PM3MUECKHUI CMBICI UCTIONB3YEMbIX BEIMYHUH, X 0003HAYCHUS U
CAVHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3bIBAIONIME JAHHYIO (U3UUYECKYI0 BEIUYUHY C
JIPYTHUMH BEJIMUYMHAMHU, BEIYUCIIATH 3HAUCHUE (PU3MUECKON BETUINHBL

aHAMM3UPOBATH (U3UUECKUE MPOIIECCHI U SIBIICHUS, UCTIONB3YS (PU3NUECKHIE 3aKOHBI
U MPUHLUIBL: 3aKOH OMa, 3aKOHBI MOCIEI0BATEILHOIO U MapaJIeIbHOIO COEIUHEHUS
MMPOBOJHUKOB, 3aKOH Jlxoyma—JIeHua, 3aKOH 3JIEKTPOMAarHUTHOM HWHAYKLHH, 3aKOH
MPSIMOJIMHEMHOIO  PaclHpoOCTPAHEHUS! CBETa, 3aKOHbl OTPAXKEHUSI CBETa, 3aKOHBI
MPEJIOMJICHUSI CBETa, ypaBHeHHME OWHINTeWHA mis ¢GoTtodrddexra, 3aK0OH COXpaHEHUS
SHEPIuM, 3aKOH COXPAHEHHUS HMITYJbCa, 3aKOH COXPAHEHUS DJIEKTPUUECKOIO 3apsja,
3aKOH COXpPaHEHHUsI MAaCCOBOTO YUCa, MOCTYyaThl bopa, 3aKOH paIMOaKTUBHOIO pacnaja,
Ipy  5TOM pa3IuyaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKoe
BbIpaKEHUE U YCIOBUS (IPaHUIIbI, 001aCTH) TPUMEHUMOCTH;



OMpENENATh HAMpaBJICHUE BEKTOpa MHAYKIMM MarHUTHOTO TMOJs MPOBOJHUKA C
TOKOM, cuJibl AMmniepa u cuiibl JlopeHna;

CTPOUTh U ONMCHIBATh H300pa)K€HUE, CO3AaBAEMOE IUIOCKHM 3€pKajoM, TOHKOMN
JIMH30M;

BBITIOJTHATH SKCIIEPUMEHTHI 110 UCCIIECIOBAHUIO (PU3NUECKUX SIBIICHUM U TIPOIIECCOB C
WCIIOJIb30BaHUEM TMPSIMBIX M KOCBEHHBIX M3MEpPEHUM: TpU ATOM (HOPMYIUPOBATH
npobiieMy/3ajjady W THUIOTE3y Y4eOHOr0 SKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPEIOKEHHOT0 000pYI0BaHMUSI, TPOBOJUTH OMBIT U (HOPMYIUPOBATH BHIBOJIBL;

OCYIIECTBIISITh TIPSIMbIE U KOCBEHHbIE U3MEpeHUsI (PU3UUECKUX BEJIMYUH, TIPU ITOM
BBIOMPATh ONTUMAJBHBIA CMOCO0 H3MEPEHUS M HCIOJIb30BaTh HW3BECTHBIE METOIbI
OLICHKH ITOI'PEIIHOCTEN U3MEPEHNUN;

UCCJIEJIOBAaTh 3aBUCUMOCTU (DU3WUECKUX BEJIMYMH C HCIOJIb30BAHUEM MPSIMBIX
U3MEPEHUN: TpPU OTOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHUpOBATH pPeE3yJIbTaThl
MOJIYYEHHOW 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUAEC TAOJHI] U T'padUKOB, JCIATh
BBIBOJIBI 110 PE3YJIbTaTaM HCCIICI0OBAHUS;

coOro1aTh MpaBuia 0€30MacHOro TPy/Ja MPHU MPOBEICHUH MCCIIEIOBAHUN B paMKax
y4eOHOT0 SKCIEPUMEHTa, Y4eOHO-UCCIEAOBATENbCKOW M MPOEKTHOM AESTEIBHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U JJAOOPATOPHOTO 000PYI0BAHUS;

pemiarh pacu€THbhIE 3a/auyd C SBHO 33JlaHHOW (PU3MYECKOW MOJENbI0, MCIOJIb3Ys
¢u3znueckre 3aKOHbl W TPHUHIUIBI, HA OCHOBE aHalIM3a YCIOBHUS 3aJladyd BBIOUPATh
(bu3MUECKy0 MOJIENb, BHIACIITh (U3NUECKHUE BEIMUUHBI U POPMYIIbI, HEOOXOAUMBIE IS
e€ pelieHus, MPOBOAUTH PAcUYE€Thl U OLIEHUBATH PEATBLHOCTH MOJYYEHHOT'O 3HAYCHUS
(buznuecKoi BeTUYHHBL;

pemiath Ka4yeCTBEHHBIC 3aJauyd: BBICTPAWBATh JIOTUYECKU HEMPOTHUBOPEUUBYIO
[ENOYKY pAaCCYyKJIEHUW ¢ Omopoil Ha U3Y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SBICHUS;

UCIIONIb30BaTh TPU PEIICHUH YYEOHBIX 3a/lad COBPEMEHHbIE WH(OPMAIIMOHHbBIE
TEXHOJIOTUU JJIsl TIOMCKA, CTPYKTYpUPOBAaHUS, WHTEPHOpETAUMd U MPEICTABICHUS
y4eOHOHM M HayYHO-TIOMYJIIPHON WH(MOPMAIUH, TTOIYYCHHON U3 Pa3IUYHBIX HCTOYHUKOB,
KPUTUYECKU aHAJIU3UPOBATH MOJIyIaeMy0 HHPOPMAIIHIO;

OOBSCHATHh TPUHIUIIBI JEUCTBHUS MAIIWH, MPUOOPOB M TEXHUYECKHUX YCTPOMCTB,
pa3nuYaTh YCIOBHS MX 0€30MaCHOTO UCTIOIBb30BAHUS B TOBCEHEBHOM JKU3HM;

MPUBOJIUTHh TPUMEPHI BKIAJa POCCHUCKUX W 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BHUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPY’KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKHU H
TEXHOJIOTHU;

MCIIOJIb30BaTh TEOPETUUYECKHE 3HAaHWS TO (U3MKE B TOBCEIHEBHOM XWU3HU IS
oOecrieueHus: 0E€30MAaCHOCTH TpPU OOpamleHnd ¢ T[pudopaMu W TEXHHUYECKUMU
YCTPOMCTBAMH, JJIsI COXPAHEHUS 3J0pOBbS M COOJIIOJICHUSI HOPM 3SKOJOTMYECKOTrO
MOBEJICHUS B OKPYKAIOIIEH CPEE;



paboTaTh B IPyNIE C BBHIMOJTHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH, MIaHUPOBATH
paboTy TpyMNIbl, palMOHAIBHO pacHpelnensiTh OO0f3aHHOCTHU U IUIAHMPOBATH
JEeSATENbHOCTh B HECTAHAAPTHBIX CUTYyalMsX, aJ€KBATHO OLIEHUBATH BKJIAJ Ka)XJOro U3
YYaCTHUKOB I'PYMIbI B PEIIEHUE paCCMAaTPUBAEMON TPOOIEMBI.

MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBbBI

10 KVIACC

Kon
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI

NpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrPaMMBI CpeIHero 001ero 06pa3oBaHus

pe3yJbTaTa

JleMoHCTpHpOBaTh Ha MPUMEPAx poJib U MecTo (U3UKK B (POPMUPOBAHUU
10.1 COBPEMEHHON Hay4YHOU KapTHUHBI MHUPA, B PA3BUTHH COBPEMEHHOW TEXHUKH U

TEXHOJIOTHH, B TPAKTUYECKOMN JIEATEIIbHOCTH JIFOJEH

YYuThIBaTh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (PU3MUECKUX MOJIEICH:
10.2 MaTepHuaigbHas TOYKa, MHEepIHalbHasg CUCTeMa OTcuéra, aOCOJIIOTHO TBEpIOE
TEJ0, WJCANbHBIA Ta3; MOJAEIN CTPOCHHUsS ra30B, JKUJIKOCTEW M TBEPABIX TeEI,

TOYEYHBIN AIIEKTPUUECKUM 3aps]l — IPH pelieHnH GU3NYECKUX 3a/1au

Pacno3naBath (u3nueckue sBICHUS (TIPOLECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB  MEXaHHWKH, MOJICKYISPHO-KHHETHUYECKOH TEOpUH  CTPOCHHUS
BEIIECTBA M  DJJIEKTPOJUHAMHKH: PABHOMEPHOE M PaBHOYCKOPCHHOE
NpSMOJIMHEHHOE JIBUXKEHHE, CBOOOJHOE TAJCHHE TEJ, JBIKCHHE I10
OKPY)XHOCTH, HHEpIHS, B3auMojeicTBue tei; auddysus, OpoyHOBCKOE
10.3 JIBIDKCHUE, CTPOCHHE JKUIKOCTEW M TBEPIBIX TeNl, U3MEHEHHE o0BEMa Tel
NpyU HarpeBaHWW (OXJAXICHHH), TEIJIOBOEC paBHOBECHE, HCIAPCHHUE,
KOHJICHCAIHS, TJIaBJICHUE, KPUCTAIIM3aIUsl, KUIICHUE, BIIaXXHOCTh BO3/yXa,
TIOBBIIIICHUE JIaBJICHUS ra3a MPU €ro HarpEeBaHUU B 3aKPBHITOM COCYIE, CBS3b
MEXy MapaMeTpamMH COCTOSIHHUS Ta3a B M30IPOLECCaX; MIEKTPU3ALUS Tell,

B3aUMOJICHCTBUE 3apsaa0B

OnucelBaTh MEXaHUYECKOE ABWIKCHHUEC, UCIIOJIb3Yd (I)I/ISI/ILIGCKI/IG BCJIIMYHHBI:
KOoOpAuHarTa, IIyTb, NEPEMEUICHUEC, CKOPOCTh, YCKOPCHHUE, MAcCCa TCJld, CHUJIQ,
HUMITYJIBC TCI1a, KHHETHYCCKas SHEpTru-, NOTCHIMAaJIbHaA OHEpTru-,
10.4 MCXaHHUYCCKasa pa60Ta, MCXAaHNYCCKAsA MOINHOCTBL, IMPU OINMMCAHUHN IMPABUIILHO
TPAKTOBATb (I)I/IBI/ILIGCKI/Iﬁ CMBICJI UCHIOJIB3YEMbBIX BCJIUYUH, UX 0003HaYCHUS U

CAMHUIIBI, HaXOIUTh (I)OpMy.HBI, CBA3BIBAIONIUC JTAHHYIO (I)I/IBI/I‘{CCI(YIO

BCIIMYMHY C APYTHUMU BCIUNYNHAMUA




10.5

OmnuceIBaTh HU3Y4YCHHBIC TCIJIOBBIC CBOMCTBA TEJI U TEIUIOBLIC SABJICHUA,
HCIIOJIb3YA (1)I/I3I/I‘ICCKI/IC BCIIMYUHLBI: JAaBJICHUC I'a3a, TEMIICpATypa, CpCAHAA
KHHCTHUYCCKAas SHECpPIrus Xa0THYIECKOI 0O AIBHUKCHUA MOJICKYII,
Cpe€aAHCKBaApaTUIHad CKOPOCTb MOJICKYJI, KOJIMYCCTBO TCIJIOTHI, BHYTPCHHAA
sHeprus, paborta raza, KOIPQPUIMEHT TIOJE3HOTO JECHCTBUS TEIJIOBOTO
ABUTraTeiid; HIpd OIMCAHUKU TPAaBUIBHO TPaKTOBATH (1)I/I3I/III€CKHI>'I CMBICJI
HCIIOJIb3YEMBIX BCIWMYUH, UX 0003HaUEeHUS U CAUHUIIbI, HAXOJUTh (bOpMy.]H)I,

CBA3BIBAIOIIUC JAaHHYIO CI)I/IBI/I‘-IGCKYIO BCIIMYUHY C JPYTUMHU BCINYNHAM

10.6

OnuchIBaTh N3YYCHHBIC DJIEKTPUUECKHE CBOMCTBA BEIECTBA U JIEKTPUUCCKUE
sIBJICHUST (MIPOIIECCHI), HCIONB3YsI (PU3NYECKHE BEIUYHHBI: JJICKTPUUYECKUM
3apsj, AJNEKTPUYECKOE I0Jie, HANpPSHKEHHOCTH MOJISI, MOTEHLHUAN, PAa3HOCTh
MOTEHIIMAJIOB; TIPU OMHCAHWUU TMPABHIIBHO TPAKTOBATh (DU3UUECKUH CMBICIT
HCIIONIb3YEMBIX BEITMYUH, NX 0003HAUYCHUS U €IUHUIIBI; YKAa3bIBAaTh (HOPMYIIBI,

CBA3BIBAIOIIUEC TaHHYIO (I)I/ISI/I‘ICCKyIO BCJIIMYHHY C APYTHUMHU BECIIUMYNHAMU

10.7

aHAJIM3UPOBATh (PU3MUECKHE NPOLECCHl M SBJIEHHS, HCIOJB3YS (pu3mueckue
3aKOHBl M TPUHLMUIBI: 3aKOH BcemupHoro tsroreHus, |, Il u Il 3akoHbI
HbloToHa, 3aKOH COXpaHEHHS MEXaHMYECKOW SHEpruu, 3aKOH COXpaHEHUs
UMIYNbCa, MPUHIUI  CYNEpHO3ULUU  CHUJI, [PUHLUI  PABHONPABUS
WHEPUUAIBHBIX CUCTEM OTCYETA; MOJEKYIAPHO-KMHETHYECKYIO TEOPHIO
CTPOEHHS BELIECTBA, FA30BbIE 3aKOHBI, CBA3b CPEJAHEH KMHETHUECKOW 3HEepruu
TEIIJIOBOTO JABMYKEHUSI MOJIEKYJI C aOCOIOTHON TeMIepaTypou, MepBhIi 3aKOH
TEPMOJAMHAMMKH; 3aKOH COXPAHEHUS 2JIEKTPUUECKOTro 3apsia, 3akoH Kynona;
IIPU 3TOM pa3InyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA, €M0 MaTeMaTHYECKOe

BBIPQYKEHUE U YCTIOBUS (TPaHULIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHATE OCHOBHBIC  IIPUHIMIIbLI HeﬁCTBHH MalllnH, HpI/I60pOB u
TECXHHYCCKHUX YCTpOﬁCTB; pasiiniaTtb YCJIOBHA UX 0€30I1aCHOTO MCITOJIb30BaHUS

B HOBCGI[HGBHOI\/'I KHU3HU

10.9

BBINONHATE 3KCIIEPUMEHTBl [0 HCCICAOBAHUIO (DU3HUECKUX SIBICHUH U
IPOIIECCOB C MCIIOJIb30BAHUEM TIPSMBIX U KOCBCHHBIX U3MEPEHUH; MIPU ITOM
¢dbopmynupoBath npoOiemy (3afady) W THUIOTE3y Y4eOHOTO JKCIEPUMEHTa,
coOMpaTh YCTAHOBKY U3 MPEIIOKEHHOTO 000pPYIOBaHHMS, MPOBOJUTH OIBIT U

(I)OpMy.]'II/IpOBaTI) BBIBObI

10.10

OCYH.[GCTBJ'IHTL MMpsAMBbIC 1 KOCBCHHBIC U3MCPCHU (I)I/ISI/ILIGCKI/IX BCJIIMYHH,; IIpU
9TOM BLI6I/IpaTI> ONTUMAJIBHBIM CIIOCO0 HU3MEPCHUA U UCTI0JIB30BATh U3BCCTHBIC

MCETOJbI OICHKHU HOFpeHIHOCTeﬁ H3MepeHHI>i

10.11

HccnegoBath 3aBUCHUMOCTH MCKOY (1)I/I3I/I‘IGCKI/IMI/I BCIIMYMHaAMHU C
HCIIOJIb30BAHHUEM HPSAMBIX HSMCpCHHﬁ; IIpHU 3TOM KOHCTPYUPOBATH YCTAHOBKY,

(I)I/IKCI/IpOBaTL PE3YJIbTAThI HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH (I)I/I3I/I‘1IGCKI/IX BCJIIMYMH B




BHJIe TaOIHI] ¥ TPpaUKOB, JENaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHUS

10.12

Cobnronats mpaBuiia 0€30MaCHOTO TpyJa MpH NPOBEACHUU HCCIICAOBAHUNA B
paMKax y4eOHOro SKCIIEpUMEHTa, Y4eOHO-HCCIeI0BATEIbCKON U IPOSKTHOM
JICATEILHOCTH  C  WCIOJB30BAHUEM  HM3MEPUTCIbHBIX  YCTPOHCTB |

1a00paTOPHOTO 0O00PYIOBAHHS

10.13

Pemrate pacué€rHple 3amauM C SBHO 3aJaHHOW (PU3MUECKOW MOMEIbBIO,
HCII0JIb3YA (1)I/I3I/I‘-ICCKI/IG 3aKOHBI M IPUHIMUIIBI; HA OCHOBC aHaJIM3a YCJIOBHUA
3aJa4du BI)I6I/IpaTI) (1)I/I3I/I‘ICCKYIO MOACIb, BBIACIATH (1)I/I3I/I‘IGCKI/I€ BCINYUHBI U
(dhopmysel, HEOOXOAUMBIE ISl €€ pelieHus, TPOBOAUTH PACUETHI M OIEHUBATH

peaTbHOCTh MOJYYEHHOTO 3HAYCHHS (PU3MUECKON BETMYUHBI

10.14

Pemrate xauecTBEHHBIE 3a/1a4M: BHICTPAMBATH JIOTUYECKHA HETPOTUBOPEUUBYIO
LIETIOYKY PaCcCyXJICHUI C OMOpOil HAa M3YYECHHBIEC 3aKOHBI, 3aKOHOMEPHOCTU U

(bu3uYecKue SBICHU

10.15

Hcnone3oBars IIpU  PELICHUH y4eOHBIX 3a1a4y COBPEMEHHBIE
nH(OpPMallMOHHBIE  TEXHOJOTHMM s TOHMCKa,  CTPYKTYPHUPOBaHUSA,
WHTEpIpeTaluy M  MpeICTaBieHHs y4yeOHOW U Hay4YHO-TIOMYJISIPHOM
nHdopmaluy, TOJYYEeHHOW U3 pa3IMUHBIX HCTOYHUKOB; KPUTHUYECKU

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIHIO

10.16

[IpuBoIMTE MpUMeEpPHI BKJIa/la POCCUUCKHUX U 3apyOEeKHBIX YIEHBIX-(U3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIEro MHpa, B pa3BUTHE

TEXHUKH U TEXHOJIOTHI

10.17

Hcnonp3oBaTh TeOpeTHYECKHAE 3HAHUS 110 (PU3UKE B TIOBCEHEBHOM KU3HH IS
obecrieueHrst OE30TACHOCTH TPH OOpAIEHUH C MpUOOpaMu U TEXHUYCCKUMHU
YCTPOWCTBAMH, JIISI  COXPAHEHHWS  3JI0POBbSI M COONIIOJICHHUS  HOPM

OKOJIOTHYECKOI'O ITIOBCACHUS B Oprmammeﬁ cpeaec

10.18

Paborats B rpynmne ¢ BBIIOJHEHUEM Pa3IMUYHbIX COLNUAIBHBIX pOJ'ICfI,
IJIAaHUPOBATDH pa60Ty rpyaiibl, paqiOHAJIBHO PAaCHpCACIIATh 00S3aHHOCTH U
IJIAaHUPOBATh ACATCIIBHOCTb B HCCTAHAAPTHBIX CHUTyalUAX, aACKBATHO
OLOCHHBATh BKJIIAA  KaXXJIOTO H3  YYAaCTHUKOB TIPYIIIIBI B  PCHICHHUC

paccMaTpuBaeMoi MpooOIEeMBbI

11 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01ero 0opa3oBaHus

111

JleMOHCTpHpOBaTh Ha IMpHUMEpax pojib U MeCTo (GHU3UKU B (POPMHUPOBAHUU




COBPEMEHHON HAay4HOM KapTUHBI MUPA, B Pa3BUTHUU COBPEMEHHOU TEXHUKU U
TEXHOJIOTMH, B IIPAKTUYECKON EATEIbHOCTH JIFOAEH, LIEJIOCTHOCTh U €MHCTBO

(bu3nvecKoi KapTHHBI MUpa

11.2

Y4auThIBaTh TPaHUIBl TMPUMEHEHHS W3YyYCHHBIX (PU3MUECKUX MOJeNei:
TOYEYHBIN IEKTPUUECKUH 3apsll, AepHas MOJIENb aTOMa, HYKJIOHHAs: MOJIEJb

ATOMHOTO $/ipa IpU peleHuH PU3NYECKUX 3aa4

11.3

Pacnio3naBate (usnyeckue siBieHus (mpouecchl) U OOBSICHATH X Ha OCHOBE
3aKOHOB QJICKTPOAMHAMHKHU u KBAHTOBOM (1)I/IBI/IKI/II OJICKTpHUYCCKasd
IpOBOAMMOCTD, TCIIJIOBOC, CBETOBOC, XUMHUUYCCKOC, MAIrHUTHOC )ICI\/JICTBI/HI TOKa,
BSaHMOHCﬁCTBHG Mar"suToB, SJICKTpOMAarHuTHas UHAYKOUA, )IGI\/JICTBI/IC
MAariuTHOroO 1oJjid Ha M[OpPOBOJHHMK C TOKOM H I[BI/I)KYHII/IﬁCS[ 3apsan,
AJIEKTPOMArHUTHbIE KOJIEOaHUSI U BOJIHBI, NMPSMOJIMHENHOE pacpoCTpaHEHNE
CBETa, OTpaX€HUE, IMpeloMIIeHne, HHTepdepeHuns, JuPpakuus U
MoJIsSIpU3allis  CBeTa, JHUCIepcHsl CBeTa, (OTOAIEKTpUUecKuil  3ddext
(boToapdexT), cBeTOBOE NaBiieHHWE, BO3HHUKHOBEHHE JIMHEWYATOTO CIIEKTpa

aToMa BOJopoJaa, €CCTECCTBEHHAA U UCKYCCTBCHHAA paJHOAKTUBHOCTb

114

OmmceIBaTh HN3YUYCHHBIC CBOIiCTBA BCIIIECCTBA (BJ'IeKTpI/I‘-ICCKI/Ie, Mar"HuTHBIC,
ONTUYECKUE, DJIEKTPUYECKYI0  MPOBOJUMOCTh  Pa3jMYHBIX  Cpel) |
AJIEKTPOMArHUTHBIE SBJICHUS (IIPOLECCHI), UCTOIB3YS (PU3NUECKHE BETUUYUHBI:
JNEKTPUYECKUIl  3apsii, Ccujla  TOKa, JJIGKTPUYECKOE  HampsiKeHHeE,
ANEKTPUYECKOE COMPOTUBIICHHE, pa3HOCTh MoTeHnuanoB, JJIC, pabora Toka,
WHIYKIHUS MarHUTHOTO MoJis, cujla AMriiepa, cuia JlopeHia, HHIYKTUBHOCTh
KaTYIIKU, SHEPTHUs AJIEKTPUUYECKOTO0 M MAarHUTHOTO TOJIeH, epUoa U 4acToTa
KojeOaHuil B KojeOaTelbHOM KOHTYype, 3apsii M cujla TOoKa B Ipolecce
FapMOHUYECKHX DJIEKTPOMArHUTHBIX KojeOaHul, (OKYCHOE pacCTOsHHE U
ONTHUYECKAsl CHJIA JIMH3bI; IPU ONKUCAHUU MPABUIBHO TPAKTOBATH (U3UUYECKUIN
CMBICIT HCIOJIb3YEMbIX BEJIMYMH, UX O0O3HAUEHHS W E€AMHMUIIbI; YKa3bIBATh
(bopMyIbl, CBS3BIBAIOIINE JAHHYIO (PU3WYECKYI0 BEIUYHHY C JPYTHUMH

BCINYHNHaAMUN

115

OnuchiBaTh HU3yYEHHbIE KBAHTOBBIE SBJICHHMS M IPOLIECCHl, HCHOJb3YS
¢bu3nyecKkue BeIMUUHBI: CKOPOCTh 3JE€KTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U
4acToTa CBETa, SHEPIUsl U UMIYJIbC (HOTOHA, EPHO] MOTypacnaga, SHeprus
CBSI3M aTOMHBIX sJiep; NPU ONMMCAHUU MPABHIIBHO TPAaKTOBaTh (hPU3NUYECKUI
CMBICJ HMCHOJb3YEMbIX BEIWYUH, UX O0O3HAUEHUS U €IUHMIBI; YKa3bIBaTh
(GopMynbl, CBS3BIBAIOIIME JAHHYK (U3MYECKYI0 BEJIWYMHY C JAPYTUMHU

BCIIMYMHAMM, BBIYUCIIATE 3HAYCHUC (I)I/ISI/ILIGCKOI\;I BCJIIMYHNHBI

11.6

AHaJ'II/I3I/IpOBaTB (I)I/I3I/I‘-ICCKI/IC npouccCChl U SABJICHUSA, HCIIOJIb3Y: (bI/IBI/I‘-ICCKI/Ie

3aKOHBI W TPHUHIUIIBI: 3aKOH OMa, 3aKOHbI IIOCJICOOBATCIIBHOI'O H




HapajuleIbHOTO COEJUHEHUs IPOBOIHUKOB, 3aKOH Jxoyns — JleHma, 3akoH
9JIEKTPOMArHUTHONW HWHAYKIMH, 3aKOH NPSMOJHMHEHHOTO PpacipoCTpaHEHUs
CBETa, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI NPEJIOMIJICHHUS CBETa, ypaBHEHHE
OnHmreitHa s GoTodpderTa, 3aKOH COXpAaHEHHsS DJHEPTUU, 3aKOH
COXpPaHEHHUS HMITYJIbCa, 3aKOH COXPAHEHHs 3JIEKTPHUYECKOTO 3apsja, 3aKOH
COXpaHEHHS MAacCOBOTO YHMCIA, MOCTynarsl bopa, 3aKoH paguoaKkTUBHOIO
pacmaga; MmpH 3TOM pas3jindarh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BBIPAKEHHWE W ycloBUA  (TpaHUIBL,  OOJIAcTH)

NPpUMCHHUMOCTHU

11.7

OHpeI[eJ'ISITI) HaIpaBJICHUEC BCKTOpAa MHAYKIIMW MAarHuTHOT'O ITOJIA IMTPOBOAHUKA

C TOKOM, cuJibl AMIiiepa u cuJibl JIopeHna

11.8

Crpouth M ONHUCHIBATH H300pa)K€HHE, CO3aBaEMOE€ IUIOCKUM 3€pKajoM,

TOHKOU JTUH30U

11.9

Brimonaare OKCIICPUMCHTBLI II0 MCCJICIOBAHHIO (1)I/ISI/I‘IGCKI/IX SBJICHUA U
IPOLECCOB C UCIIOJIB30BAHHUEM INPSAMBIX U KOCBECHHBIX I/I3MepeHI/II\/'I; Ipu 3TOM
dbopmynupoBaTh TpodiemMy (3aJady) W THUIOTE3y y4eOHOTO SKCIIEPUMEHTA,
coOMparh YCTAaHOBKY W3 TPEIOKEHHOTO 000PYJI0BaHHUS, IMPOBOIUTH OIBIT U

(hopMynupoOBaTh BHIBOIbI

11.10

OcyuiecTBIATh NMPSIMbIE U KOCBEHHBIE M3MepeHusl (U3MUYECKUX BEIUYMH; MPU
3TOM BBIOMPATh ONTUMAJIBHBINA CIIOCOO U3MEPEHMSI U UCIIOJIb30BATh U3BECTHBIE

METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEIHUYUH C UCIIOJIb30BAHUEM MPSAMBIX
U3MEPEHUIl; IPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCUPOBATH PE3YJIbTATHI
MOJIy4EHHOM 3aBUCUMOCTH (PU3MUECKUX BETUYMH B BUJAE TaOIHI[ U rpaUKOB,

JACJIaTh BbIBOABLI 110 PE3yjIbTaTaM HUCCICA0OBaHNA

11.12

CoOntonaTe npaBuia 0€30MacHOro TpyJa IpH MPOBEJCHUU HCCIEIOBAaHUN B
paMKax y4eOHOro 3KCIepUMeHTa, Y41eOHO-HCClIeq0BaTeNbCKOM U MPOSKTHOM
NEATETbHOCTH C  HCHOJB30BAaHUEM  HU3MEPUTENbHBIX  YCTPOMCTB U

1abopaTopHOro 000PYAOBAHUS

11.13

Pemate pacuérHple 3amayM ¢ SBHO 3aJlaHHON (U3HYECKOW MOJCIbIO,
UCTIONB3YST (PU3UYECKUE 3aKOHBI U TMPUHLMUIBI, HA OCHOBE aHAlu3a YCIOBHS
3a/1au BBIOMpaTh (PU3UYECKYIO MOJIENb, BBIICIATh (U3MUECKUE BETUYMHBI U
(dhopmyIbl, HEOOXOIUMBIE IS €€ PEIIeHHs], TPOBOAUTH PACUETHI U OIEHUBATh

PCAIBHOCTD NMMOJIYYCHHOTI'O 3HAUCHU A (1)I/I3I/I‘IGCKOI>'I BCIIMYHHBI

11.14

Pemate kauecTBEHHBIE 3aa4H: BBICTPANBATDH JIOTUYCCKH HCIIPOTHBOPCUYNBYIO
OETIOUKY paCCY)K,Z[CHI/Iﬁ C 01'I0p0171 Ha M3YYCHHBIC 3aKOHBI, 3dKOHOMCPHOCTHU U

(I)I/I3I/I‘-IGCKI/IC SABJICHUA




11.15

Hcnons3oBars IIpU  PELICHUHU Y4EOHBIX 3a1a4 COBPEMEHHBIE
WHPOpPMAIIMOHHBIE  TEXHOJIOTUM  JUISI  TOHMCKA,  CTPYKTYpHUpPOBAHWUS,
UHTEpOpETallMM W TNPEACTaBICHHUS y4yeOHOM ¥ HAayYHO-NIOMYJISIPHOMN
UHPOpPMALIUK, TOJYYCHHON W3 Ppa3IUYHBIX HMCTOYHHKOB;, KPHUTUYECKU

aHAIIM3UPOBATH M0JIy4aeMYyI0 HH()OPMALUIO

11.16

OOBSACHATh MPUHLMIBI JEHCTBUS MallMH, HOpUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3inyaTb YCIOBHUS HX OE30MaCHOTO HCIOJIb30BAHUSA B

MOBCEIHEBHOU KU3HU

11.17

[IpuBoMTE MpuMeEpHI BKJIa/la POCCUMCKUX U 3apyOEeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOLIEro MUpPA, B pa3BUTHE

TEXHUKH U TEXHOJIOTHH

11.18

Ucnonn3oBars TCOPCTUYCCKHUEC 3HAHUA 110 (1)I/ISI/IK€ B HOBCCI[HGBHOﬁ KU3HU OJI1
obecrnieueHns: 0€30MacHOCTH MPH OOpaleHUH C MpUOOpaMu U TEXHUYECKHUMU
YCTpOWCTBAMH, JJII COXPAaHEHHS 3JI0POBbSI W  COONIOACHHS  HOPM

9KOJIOTMYECKOT0 TIOBE/IEHUS B OKPYKalollel cpee

11.19

PaGoratb B rpymnme C BBHINOJIHEHHWEM pa3IMYHBIX COIMAJIBHBIX PpOJIEH,
IJIaHUPOBaTh paboTy TPYIIbL, PALMOHATIBHO paclpenessiTh OOS3aHHOCTH U
IUIAHUPOBATh  JIEATEIILHOCTh B HECTAHNAPTHBIX CUTYalUMsX, aJE€KBAaTHO
OLIEHMBATh BKJIAJ K&XJOr0 W3 YYaCTHUKOB TIPYIIIBI B  PEILICHHE

paccmaTpruBaeMoi poOIEeMbI




HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kox
pasaena

Konx nposepsiemoro

3JJEMECHTA

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METObI HAYUHOI'O [IO3HAHUA

11

®usnka — Hayka o npupozae. Haydnele mMeTosl
IIO3HAHMS  OKPYXKAIOILIEro MHpa. Pounb
JKCIIEPUMEHTA U TEOPHUM B IPOLIECCE MMO3HAHMS

IPUPOJIbl. DKCIEPUMEHT B (PUBHKE

1.2

MopenmupoBanue  (GU3UYECKUX  SIBICHUA U
nporieccoB. Hayunble Tumnortesbl. dusudeckue
3aKOHBI W TEOPHH. [ paHUIBI NPUMEHHUMOCTH
(Gu3HYECKUX 3aKOHOB. [IpUHITUIT COOTBETCTBHSL.
Pons m w™ecro ¢usukn B (HOpPMHUPOBAHUH
COBPEMEHHOM HAy4YHOW KapTUHBI MHpa, B

MPAKTUYECKOM NESITEIbHOCTH JIOJICH

MEXAHHUKA

2.1

KNHEMATHUKA

211

MexaHndeckoe JABHKCHUC. OTHOCHUTENHLHOCTD
MEXaHUYCCKOIo ABHMIKCHMHS. Cucrema ortcuéra.

Tpaektopus

2.1.2

[Tepemenienue, cKOpoOCTh (CpeaHSIE CKOPOCTb,
MT'HOBEHHAas CKOPOCTb) u YCKOpEHHUE
MaTepUaIbHOM TOYKU, MX MPOEKIUHU Ha OCH
cuctembl koopauHat. CloxkeHHe nepeMenieHHl

H CJIOKCHHUEC CKOPO cTel

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBVKCHUE. I'paduxu
3aBUCUMOCTU KOOPAWHAT, CKOPOCTH, YCKOPEHUS,
IyTU U NEPEMELICHUS MaTepPUAIbHONM TOYKH OT

BpPEMCHU

214

CBoOoHOE najieHne. Y CKOpeHne cB0OOTHOTO




HaacHus

2.15

KpuBosmueiinoe  nBukeHue.  PaBHOMepHOe
JABUXXCHUC MaTepHaHBHOﬁ TOYKHU 10
OKPY’KHOCTH. YTJIOBast CKOPOCTb, JIMHEWHAA
CKOpOCTb. [Iepuon u 4acToTa.

LleHTpOCTpEMUTENEHOE YCKOPEHHE

2.1.6

Texanueckue YCTPOMCTBA: CIIUJIOMETD,
JBJKCHHE CHApAJIOB, LENHBIE W PEMEHHBIE

nepeaadn

2.1.7

[IpakTnueckue paboTHI. N3mepenue
MI'HOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIEHUSI MEXJy NYTSIMH, NPONIACHHBIMU
TEJIOM  3a  IOCIENOBAaTEIbHbIE  paBHbIE
IIPOMEXYTKH BPEMEHU IIPH PABHOYCKOPEHHOM
JIBW)KEHUH C HAYaJIbHOM CKOpPOCTHIO, PaBHOM
Hynmo. M3ydeHune OBMKEHUS IIapuKa B BI3KOU
KUAKOCTH.  V3yueHwe — JBMXKEHHA  Tela,

OpOIIEHHOTO TOPU30HTAIBHO

2.2

JUHAMUKA

221

[Tpunmun otHocutTensHOCTH [Nanunes. IlepBerit
3akoH Hplotona. HWHepuuanbHble CHCTEMBI

oTcuéra

2.2.2

Macca tena. Cwuna. Ilpunimun cynepno3unuu

CHJI

2.2.3

Bropoit 3akoH HproTOHa ans MarepuaIbHOM
TOYKM B HMHEPIHMAIBHON cHCTeMe OTcuéra
(UCO). Tperuit 3akoH HprooToHa g

MaTCPHAJIbHBIX TOYCK

224

3akoH BCCMUPHOTI'O TATOTCHHUA. Cuna TSDKECTH.

HepBaﬂ KOCMHUYCCKaAsA CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHHs
CKOJIBKEHUS M CcuUjga  TPEHUs  IOKOS.
Kospduuuent tpenus. Cuna CONpOTHBICHUS

IMpU ABWXKXCHUU TECJIAa B ) KUAKOCTU HUJIU Ira3eC




2.2.7

HOCTYHaTeJIBHOG U BpamaTCJIbHOC ABHUKCHUC

a0COJIIOTHO TBEPJIOTO Telia

2.2.8

MoMeHT cuIbl OTHOCHUTEIFHO OCH BpaliCHUA.
[Inmeqo cunbl. YcnoBuss paBHOBECUs TBEPIOTO
tena B ICO

2.2.9

Texunyeckue YCTPOMCTBA: MO IIIUITHUKH,

ABMIKCHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue paboThl. M3yueHue IBUKEHUS
Opycka 1O HAaKJIOHHOM IUIOCKOCTH  IOJ
JIEUCTBHEM HECKOJIBKMX cwWil. MccnenoBanue
3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B
nepopMupyeMoil  MpyXKUHE U PE3UHOBOM
oOpaslie, OT BEJIWYUHBI HUX JAedopmaruu.
HccnenoBanue yciioBUil paBHOBECUS TBEPIOTO

T€JIa, UMCIOIICTO OCh BpalllCHUSA

2.3

3AKOHbBI COXPAHEHIN A B MEXAHUKE

23.1

Nmnynec  MaTepuanbHOW  TOYKH, CHCTEMBI
MaTepuajgbHBIX ToueK. Mmmymbc cuibl U

HN3MCHCHUC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHeHus umnyiaeca B MCO.

PeaktuBHOEC JABHWXCHHUEC

2.3.3

Pabora cuier

2.3.4

MOoONIHOCTh CHIIBI

2.3.5

Kunernueckas OHEpIusi MaTCpHaHBHOﬁ TOYKH.

Teopema 0 KUHETUYECKOW SHEPTHH

2.3.6

[Motennmanenass  sHeprus.  I[loTeHuuanbHas
SHEprusi ynpyro AeQOpMUPOBAHHON MPY>KUHBI.
[loTennmaneHass  SHeprus  Tena  BONM3H

IMMOBEPXHOCTU 3emiu

2.3.7

IloTeHnManbpHble W HEMNOTSHIIMAIBHBIC CHIIBL
CBs3b pa6OTI:>I HCIMIOTCHIHUAJIBHBIX CHII C
H3MEHEHHEM MEXaHHMYECKOM OHEPTHUU CHCTCMBI

Tell. 3aKOH COXpaHCHUA MEXaHHUYeCKOM SHEPrun

2.3.8

anyrne " HCYIIPYTUEC CTOJIKHOBCHHA




TexHuueckre yCTpONCTBA: JBHKEHHUE PaKeT,

2.3.9
BOJIOMET, KOIIEp, NIPYKUHHBIN [TUCTOJIET
[Ipaktuyeckne paboTel. M3ydenue  cBSA3M
2310 CKOPOCTEHM Tel IpH  HEYyIpyroM  yuape.

HccnenoBanme  cBsi3um  pabOTBI  CHIBI  C

W3MCHECHHEM MEXaHMICCKOM OHCPruu TCia

MOJIEKVYJIAPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOIM TEOPUU

311

OcHoBHbIE 0JIOKEHHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPUHU. bpoyHnoBckoe
neuxenue. Juddysusa. Xapakrep ABUKEHUS U

B331/IMO)I€I71CTBI/I$I YacCcTHIl BEICCTBa

3.1.2

Moienu cTpoeHHs ra30B, KUAKOCTEN U TBEPABIX
TeJI U OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE

3THUX MOJeJIer

3.1.3

Macca wmosekyn.  KonuuecTBo — BelecTBa.

[TocrosnHas ABoraapo

3.14

TemmoBoe paBHOoBecue. Temmeparypa u e

m3Mmepenue. [lkana remneparyp Lenscus

3.15

Monens naeanbHoro raza. OCHOBHOE ypaBHEHHUE
MOJICKYJISIPHO-KUHETUYECKOU TEOPHUH

HACaJIbHOI'O ra3sa

3.1.6

AOcomoTHasi TeMIieparypa Kak Mepa CpeaHei
KUHETUYECKOM DSHEPrUM TEIUIOBOTO JBM)KCHMUS

yactul rasa. [llkana remneparyp KensBuna

3.1.7

VpaBuenue Kianeiipona — MenaeneeBa. 3akoH

JlaneTOoHA

3.1.8

['a30BBIC 3aKOHBEI. I/ISOHpOHCCCH B HACAJIBHOM
ra3¢ C IIOCTOAHHBIM KOJMYCCTBOM BCIICCTBA.

U30TepMa, H30Xopa, n3obapa

3.1.9

Texuudeckue yCTpOIiCTBa: TEPMOMETP,

6apometp

3.1.10

[Ipaktuyeckue paboTsl. M3MepeHue macchl

BO31lyXa B KJaccHOM komHaTe. MccnemoBaHue




3aBUCUMOCTU MCKIAY MMapaMEeTpaMu COCTOSHHA

pa3pekeHHOTO ra3a

3.2

OCHOBbI TEPMOAMHAMUKN

3.21

TepmonnHamudeckas cucreMa. BHyTpeHH:A
DHEPrUss TEPMOJMHAMHUYECKOM CHCTEMBI W

CITOCOOBI €€ M3MEHEHUS

3.2.2

KommuectBo TtermoTel m paborta. BHyrpenHss

OHEPTHUA OJHOATOMHOI'O NACAJIBHOTO ra3a

3.2.3

Buapsl  Temomepenaun:  TETUIOMPOBOJIHOCTD,
KOHBEKIIMS, u3NydyeHue. TeroéMKocTh Tena.
VinenrHasgd TEMIIOEMKOCTh BeIIeCTBA. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPU TCILIONEPEaAYC

3.24

[IepBblii 3ak0H TepMoanHaMUKH. lIprMmeHeHue
IIEPBOTO 3aKOHa TEPMOAVNHAMUKHA K
usonpoueccaMm. ['padudeckas HHTEpHpeTALUS

paboThl Taza

3.2.5

TemoBsle Mamuubl. [IpuHUUNBL — AEHCTBUS
TeryIoBbIX MamuH. [IpeoOpazoBaHust SHEPTUM B
TEIJIOBBIX MaruHax. KoadduimeHnt mosesHoro
nevictBust (manee — KIIJI) TermoBoil MamivHEIL.
Huxn Kapuo u ero KI1J]

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTh  mporieccoB B IPHUPOJIE.
TenmoBrwie JIBUTATEIH. OKOJIOTHYECKHE

HpO6HeMH TCIIOOHCPICTUKHU

3.2.7

Texuuueckue YCTpOﬁCTBaZ JABUT'AaTCJIb
BHYTPCHHCTO CropaHus, OBITOBOM XO0JIOAUJIbPHHUK,

KOHJIUITHOHED

3.2.8

[IpakTuyeckue paboThl. M3MepeHue ynenbHOM

TEIUIOEMKOCTH

3.3

AT'PETATHBIE COCTOAHMA BEILECBA. ®A30BBIE IIEPEXO/IbI

3.3.1

[Tapoo6pa3oBanue u koHaeHcalus. Mcnapenue u
KUTIeHHe. Y7enbHas TerioTa mapooOpa3oBaHusl.

3aBUCHMOCTD TEMIICPATYPhI KUIICHU A oT




JaBJICHU A

AOComOTHAaET ¥ OTHOCHUTEJIBLHAS BJIAXKHOCTH

332 BO3ayxa. HacellienHslil nap
Teépnoe teno. Kpucrammmueckne u amopdHsie
3.3.3 Tena. AHHM30TPONIHS CBOMCTB  KpPUCTAJUIOB.
Kunkue kpucramisl. CoBpeMeHHBIE MaTEPUAITBI
334 [lnaBnenne W KpucTauM3anus. YAelabHas
o TerioTa rmasyienus. Cyonumarus
3.35 YpaBHEHHE TEIIOBOTO OaaHca
TexHuueckue  yCTpOWCTBA: TUTPOMETP H
338 IICHXPOMETD, KaJOpUMETD, TEXHOJIOTUH
o MOJTy9EeHHUsI COBPEMEHHBIX MaTepHajoB, B TOM
Yrciie HAHOMAaTePUAIOB, H HAHOTEXHOJIOTHH
[IpakTnueckue pabotsl. 3mMepeHue BIaXKHOCTH
3.3.7
BO3yXa
4 OJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA
411 OnexTpuzanust Tel. ODJEeKTpUdeckuil 3apsia. JlBa
o BUJIa 2JIEKTPUYECKUX 3aPsI0B
412 [TpoBOAHMKY, AUDIEKTPUKH U TTOTYITPOBOHUKH
4.1.3 3aK0H COXpaHEHUS ANEKTPUIECKOTO 3apsiaa
4,14 B3aumoneiictBue 3apsnoB. 3akon Kynona
DIIEKTPUYECKOE noJe. Hanpsixénnoctsb
415 ANEKTPUYECKOTO HOJIS. [puaimn
41 o CYIEPIO3UIUH. Jlunun HANPSDKEHHOCTH
ANEKTPUYECKOTO MO
416 PaGora cunm  3MEKTPOCTATUYECKOTO  TOJIS.
- Ilotennman. Pa3HOCTEH TOTEHIINAIIOB
[IpoBOMHUKKM W JUDIEKTPUKUA B TMOCTOSHHOM
4.1.7 INEKTPUIECKOM ToJIE. Judnextpuueckas
MPOHUIIAEMOCTD
ONEKTPOEMKOCTD. Kongencarop.
4.1.8 ONeKTpOEMKOCTh  IUIOCKOTO  KOHJIEHCAaTopa.

9HCpF U 3aPAKCHHOI0 KOHACHCATOpa




Texuuueckue YCTpOMCTBA: 3JIEKTPOCKOTI,

SJICKTPOMCTP, QJICKTPOCTATUYCCKAsA  3alluTa,

4.1.9
3a3eMJIEHHE 3JIEKTPOIPHOOPOB, KOHJEHCATOD,
KCEpPOKC, CTPYHHBIN IPUHTED

4110 [IpakTnueckue paboTHI. N3mepenue

EKTPOEMKOCTH KOHJICHCATOPA

4.2

IIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKH B PA3JIMYHBIX CPEJIAX

421

VYcnosus CYIIECTBOBaHUS MTOCTOSTHHOTO
aeKTpUUeckoro Toka. Mcrounuku Toka. Cuna

ToKa. [IoCTOAHHBINA TOK

4.2.2

Hanpsokenne. 3akon OMma ass ygacTka Lenu

4.2.3

DIJIEKTPUYECKOE  COMPOTHUBJIEHUE. Y ACIBHOE

COIIPOTHUBJICHUEC BEIICCTBA

4.2.4

HOCHGJIOB&TGHBHOG, nmapaijiCJIbHOC, CMCIHIAHHOC

COCANHCHUEC ITPOBOAHUKOB

4.2.5

PaGoTa anekrpuueckoro toka. 3akoH J[xoyms —

Jlenna

4.2.6

MonIHOCTh OJICKTPHUYCCKOI'O TOKaA

4.2.7

anekTpoaBwkymas cuna (mamee — DJIC) m
BHYTPEHHEE COTNPOTHBIICHHE HCTOYHHKA TOKA.
3akon Oma g MOJMHOW  (3aMKHYTOM)

BHCKTquCCKOﬁ LCITN. KOpOTKOC 3aMbIKaHUEC

4.2.8

DneKTpoHHas IPOBOJAUMOCTD TBEPIBIX
METaJIJIOB. 3aBUCHUMOCTh COINPOTUBIICHUS
METaJIJIOB oT TEMIIEPaTypHI.

CBepXnpoBOIUMOCTb

4.2.9

Onexrpuueckuii TOK B BakyyMme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

HOHYHPOBOZ[HI/IKI/I. CoOcTBeHHAs U npuMecHast
MMPOBOAMMOCTD IMOJYIPOBOJHUKOB. CsolicTBa p-

n nepexona. IloxynpoBotHUKOBBIE TPUOOPHI

4211

3HeKTpH‘IGCKHI>'I TOK B QJICKTPOJIATAX.

SHCKTpO.HI/ITI/I‘-IeCKaSI JUucconuanusi. 3J'ICKTp0J'II/13

4.2.12

SHCKTpI/ILICCKI/Iﬁ TOK B razax. CaMoCTOSTCIbLHBIN




U HECaMOCTOSATENBbHBIA paspsa. Pasnuunbie
TUIIBl  CaMOCTOSITEJIBHOTO paspsna. MonHus.

ITna3sma

4.2.13

Texanueckue yYCTpOMCTBA: aMIIepMeTp,
BOJIBTMETP,  PEOCTaT,  HMCTOYHMKH  TOKa,
3JIEKTpOHArpeBaTeIbHbIE puOOpHI,
AIIEKTPOOCBETUTENFHBIE TPHOOPBI, TEPMOMETP
CONPOTUBJICHHUS, BAKYYMHBIN JHOJ, TEPMUCTOPBI
U (OTOPE3UCTOPHI, MOITYIPOBOJHUKOBBIA AUO,

raJlbBaHHUKa

4.2.14

[IpakTnueckue pabotel. M3yueHnue cmemanHoro
COCIMHEHUS PE3UCTOPOB.

Nsmepenne OJIC wHCTOYHMKA TOKa M €O
BHYTpEHHero compotuieHus. HabmoneHue

ANIEKTPOJIH3a

11 KIJACC

Kon
pa3nena

Koanposepsiemoro
3JieMeHTa

IIpoBepsieMble 1€MEHTHI CO/IeP:KAHUS

4

OJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE IIOJIE. 9JIEKTPOMATI'HUTHA A MHAYKIMA

43.1

ITocTosaunkie MAarduThl. BsaumoeiictBue

IIOCTOAHHBIX MAaroHuTOB

4.3.2

MaruautHoe nosie. BekTop MarHuTHOW MHIYKIIHU.
[punnun cynepno3uuuu. JIMHUKM MarHUTHOM
uHaykuu. Kaptuna 1MHUI MarHUTHOM MHAYKLIUH

I10JIA IIOCTOAHHBIX MAarHuTOB

4.3.3

MarnuTHO€e 1oJsie MpoBOJHMKA ¢ TOKOM. KapTtunHa
JUHUN TOJNS AJUHHOTO MPSMOTO TPOBOJHUKA H
3aMKHYTOTO KOJIBLIEBOT'O MPOBOJHUKA, KaTYIIKU C
TokoM. Omeir  Opcrega.  B3aumopeiictBue

IMPOBOAHUKOB C TOKOM

4.3.4

Cuna Amnepa, €€ MOAYNIb U HaIIPaBJICHUE




Cuna Jlopenua, e€ MOIyab U HamIpaBJICHHE.

4.3.5 JBr>KeHHe 3apsyKEHHOM 4acTULBI B OJHOPOJHOM
MarHuTHoM noJjie. Pabota cunel Jlopenia
4.3.6 SIBneHre ANMeKTPOMarHUTHOM UHIYKITUH
437 IToTok BekTOpa MarHUTHOW MHAYKLIMU
OJAC wuHaykuuu. 3aKOH  3JIEKTPOMArHUTHOU
4.3.8
nHaykunu Papanes
Buxpesoe anexrpuueckoe nose. IIC UHIYKITNU B
439 IIPOBOJMHUKE, JBMKYIIEMCS IIOCTYIIATEIIBHO B
OJHOPOJTHOM MAarHUTHOM TOJI€
4.3.10 [IpaBusio Jlenma
NuayktuBHOCTh. SABnenne camounaykumu. IJ1C
4.3.11
CaMOMHIAYKIINU
4.3.12 DHeprusi MarHUTHOTO MOJISl KaTYIIKU C TOKOM
4.3.13 DIEKTPOMAarHUTHOE TI0JIe
TexHnyeckre YCTpPOWCTBA: MOCTOSTHHBIE MAarHMTHI,
4.3.14 3JIEKTPOMArHUThl, JJIEKTPOABUTATEND, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTUL, UHAYKIUOHHAS 1€Yb
[IpakTuueckne paboThl. VM3yueHne MarHUTHOTO
IOJIs1 KaTyLlUKH ¢ TOKOM. VcciienoBanue neicTBUs
4.3.15 [IOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.
HccnenoBanue  sBJICHHUS — DJIEKTPOMArHUTHOM
17050187 900707
5 KOJIEBAHU A 1 BOJIHBI
MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA
Konebarenpuas cucrtema. CBOOOIHBIE KOJIEOAHUS.
51.1 l'apmonnueckue kosebanus. Ilepumon, dvacrora,
amIunTyjaa u ¢aza kojaebanuit
[IpyxuHHBII MasITHHK. MareMaTnyeckuii
5.1 5.1.2
MasTHHUK
YpaBHeHue TapMOHHUYECKUX KoJieOaHuH.
5.1.3 Kunematnueckoe u JUHAMUYECKOE ONHCaHUE
K0J1e0aTEeIbHOTO JABHKECHUS
5.1.4 [IpeBpamienne sHEpruM Ipud TapMOHUYECKUX




kosnebanusax. CBs3p aMIUIMTYAbl  KoJIeOaHUM
UCXOJHOW BEJIIMYMHBI C aMIUIUTyJaMHu KoJjieOaHui

€€ CKOPOCTH U YCKOPEHHUS

9.1.5

Konebarenbublit KOHTYP. CBoboHbIC
ANIEKTPOMArHUTHBIE KOJIEOAHUS B  HJICATHLHOM
KOJICOATEeIbHOM ~ KOHTYpE. AHAJIOTHS  MEXIY
MEXaHHYECKUMH u AIIEKTPOMArHUTHBIMH

kosnebanusmu. ®opmyna Tomcona

5.1.6

3aKkoH COXpaHCHHUA OHCPruM B  HACAIIBHOM

K0J1e0aTeIbHOM KOHTYpE

2.1.7

BrinyX1cHHBIE MEXaHUYECKHUE KoJeOaHusl.
Pe3onanc. Pe3onancHas kpuBas. BbIHYXICHHBIE

AJIEKTPOMATrHUTHBIC KOJICOaHUSI.

5.1.8

[IepemenHbII TOK. CuHycouanbHbIN

IIEPEMEHHBIN TOK.

5.1.9

MOIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYJHOE W
JIEUCTBYIONIEE 3HAYCHHUE CUJIBI TOKa u

HaIIpPsXKCHUA

5.1.10

Tpanchopmatop. IlpousBoacTBO, mepemava wu
notpebdieHue ANEKTPUYECKOM SHEPIHH.
OKOJIOTUYECKHE  PUCKM TMpPU  MPOU3BOJCTBE
3JIEKTPUYECKON SHEPIUHu. Kynerypa
HCIOJIb30BaHUS AJIEKTPOIHEPTUU B MOBCEAHEBHOM

KHU3HHU

5.1.11

Texuuyeckue yCTpoiicTBa: ceiicmorpad,

3J'IeKTpI/I‘leCKI/II71 3BOHOK, JIMHHUU JJICKTPOIICPCaaq

5.1.12

[IpakTuueckue paboTHL. HccnenoBanue
3aBUCHUMOCTH TEpHUOJA MaJbIX KojieOaHHWIl rpys3a
HA HHUTA OT JAJUHBI HUTH W MacChl TIpysa.
HccnenoBanue mnepeMEHHOIO TOKa B ILENU U3
MOCJIEI0BATENILHO COEIMHEHHBIX KOHAEHCATOPAa,

KaTYIIKHU U pE3UCTOPa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

MexaHu4deckue BOJIHBI, YCJIOBHUA

pacnpoCTpaHEHUs. Ilepuon. Ckopoctb




pacnpocTpaHeHus U JinHa BOJIHbL. [lonepeunsie u

MPOAOJIbHBIC BOJIHBI

5.2.2

Wntepdepeniuss u  audpakiuss MeXxaHHYEeCKUX

BOJIH

5.2.3

3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKa. BricoTa

toHa. TemOp 3Byka

524

3HeKTpOMaFHI/ITHI>I€ BOJHBL Y CIIOBHS H3JTYUCHUA
OJICKTPOMArHUuTHBIX BOJIH. Bianmuas OpUCHTaIA

BeKTOpoB E, B 1 v B 211eKTpOMarHUTHON BOJIHE B

BAKyyMe

525

CBoiicTBa 3J€KTPOMarHUTHBIX BOJIH: OTpa)K€HHE,
IIPEJIOMIIEHUE, TOJISIpU3anus, IUQpaKius,
uHTepdepennus. CKOpOCTh 3IEKTPOMArHUTHBIX

BOJIH

5.2.6

[IIkama »neKTpOMAarHUTHBIX BOJH. [IpuMeHnenune

OJICKTPOMArHUTHBIX BOJIH B TCXHUKE U 6I)ITy

5.2.7

[TpuHIIATIEI pagroCBsI3U u TEJIEBUICHUSL.
Pamnonokarusa. DIEeKTpOMarHuTHOE 3arpsi3HEHUE

OKpY>Kalolleu cpeibl

5.2.8

Texnuueckue YCTpOICTBA: MY3bIKaJIbHbIE
UHCTPYMEHTHI, YyJIbTPa3BYKOBasi IHArHOCTHKA B
TEXHUKE M MEIWLUHE, paaap, paauoNpUEMHUK,

TeJIeBU30p, aHTeHHa, Tesnedon, CBU-meun

5.3

OIITHUKA

5.3.1

[IpsmonuHeiiHOE pacnpocTpaHEHHE CBeTa B

OJIHOPOJIHOM cpene. JIyu cBeTa

5.3.2

OTpaxceHHe cBeTa. 3aKOHBI OTpaXCHHA CBCTA.

[Nocrpoenue n306paskeHui B IIIOCKOM 3epKaie

5.3.3

HpeJ'IOMJ'IeHI/Ie CBETAa. 3aKOHBI IPEIIOMJICHUS  CBCTA.

AOCOIIOTHBIN TTOKa3aTellb IMPECIOMJICHUA

5.3.4

[lomHoe BHyTpeHHEe oTpakeHue. [IpenenbHbIil yroa

IMOJIHOT'O BHYTPECHHCT'O OTPaKCHUA

5.3.5

Hucnepcuss cBera. CnoxHblii cocTaB  0enoro

cBera. [Ber




5.3.6

CoOuparomue U pacceuBarolye JUH3bL. ToHKas
nunH3a. OKyCHOE pPacCTOSHUE U ONTHYECKAs CUIIA
ToHKOH JuH3BL. [locTpoeHne wu300pakeHUd B
coOuparonyxX U pacceuBaromux auH3ax. Popmyna

TOHKO JIMH3EI. Y BEIIMUEHHE, JaBacMOe JIMH30H1

5.3.7

[Ipeneinst IIPUMEHUMOCTHU reOMETPUYECKON

OIITUKH

5.3.8

WNurepdepennus ceera. KorepeHTHbIE HCTOYHUKH.
Ycnosus HaOI0ICHUS MaKCHMYyMOB u
MUHUMYMOB B HHTEpP(EPEHIIMOHHONW KapTUHE OT

JBYX CUH(a3HbIX KOT€PEHTHBIX HICTOYHUKOB

5.3.9

Hudpakums cera. [udpakmuonHas peméTka.
VYcnosue HaOMIOICHUSI TIIABHBIX MAaKCUMYMOB TIPH

ImaacHHuH MOHOXpOMATHYECKOT'O CBE€Ta Ha

TU(GPAKIUOHHYIO PEHIETKY

5.3.10

[Tonsipu3zanus cera

5.3.11

Texnuueckue YCTpOCTBA: OYKH, nyma,
doroanmnapar, MPOEKIIMOHHBIN anmapar,
MUKpPOCKOII, ~TEJECKOI, BOJOKOHHAs OINTHKA,

T paKkIOHHAs peléTKa, TOISIPOUa

5.3.12

[IpakTrueckue paboThl. M3MepeHue mokazaTes
MPEIOMIICHUS. HUccnenosanue CBOICTB
n300pakeHui B JinH3aX. Habmrogenue aucnepcun

CB€Ta

RJIEMEHTHI CIIEUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

I'panuis! PUMEHUMOCTH KJIACCHYECKOM
MexaHHUKH. [locTynaTbl TEOpUM OTHOCHTEIBHOCTH:
01 WHBAapUAHTHOCTb MOJYJISl CKOPOCTH CBeTa B
BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DIHIITEHA
OTHOCHTEILHOCTD OJIHOBPEMEHHOCTH.
6.2 3amMe/yieHe BpEMEHHU U COKpaIlleHue ITHHBI
6.3 DHeprus U UMIYJIbC CBOOOIHON YaCTHUIIBI
6.4 CBsi3b  MacChl C DJHEprued W  UMIYJIbCOM

CcBOOOTHOW YacTHUIIbL. DHEPrust MOKOs CBOOOHOM




YJaCTHUILIBI

KBAHTOBAA ®U3MKA

BJIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. dopmyna Ilnanka CBSI3M SHEpPruu
7.1.1 ¢doToHa € ero 4YacToTo. DHEpPrus M HMILYIbC

doToHa

OtkpeiTie W  wucciuenoBanue  (otodddekra.

7.1.2
Omneitet A.I'. CroneroBa. 3akoHbl poTtorddexra

VYpaBHenue OiHmTeHa a8 porosddexra.

7.1.3
«Kpacnas rpanuna» pororddexra

7.1.4 Jasnenue ceeta. OnbiTel I1.H. JleOGenena

7.1.5 XUMHYECKOE IEUCTBUE CBETA

Texanaeckue YCTpOMCTBA: (hOTORIIEMEHT,

7.1.6
dboTomaTyuK, coTHEUHast OaTapesi, CBETOUO]T

CTPOEHUE ATOMA

Mopenbs aroma Tomcona. OmnbiTe Pesepdopna mo
7.2.1 HCCIIEIOBAHUIO CTpOeHUs aToMa. [Inanerapnas

MOJIENIb aTOMa

[Tocrynatel bopa. W3nydeHue u MOrJouieHue
($OTOHOB MpHU TIepexo]e aroMa C OJHOTO YPOBHS
71.2.2
SHepruu Ha Jnpyroi. Buasl cnektpoB. Crekrtp

YpOBHEH 3HEPrUH aToMa BOJOPOJIa

BousiHoBbie cBoiicTBa yactull. Bomubl ge bpoiins.
7.2.3 KopnyckynsapHo-BotHOBOM nyanu3M. udpakmms

QJICKTPOHOB Ha KpUCTAJLJIaX

CrionTaHHo€e n BBIHYXXJICHHOC H3JTyUCHHUC.

7.2.4
YcTpoiicTBO U pUHIMIT pabOTHI J1a3epa

Texuuueckue YCTpOﬁCTBaZ CHGKTpaJ'ILHHﬁ aHaJInu3

7.2.5
(cmiekTpockom), J1a3ep, KBAHTOBBIM KOMIIBIOTEP

96 [IpakTnueckue paboTHI. Habnronenue

JIMHENYaToro CIICKTpa

ATOMHOE A1PO

Meto bl HaOI01eHUS u perucTpanuu
7.3.1
2JIEMEHTAPHBIX YaCTHIL




OtkpsiTue pagnoaktuBHocTH. OmnbIThl Pesepdopaa

110 OIpCACIICHUIO cocCTaBa PaauOaKTUBHOT'O

7.3.2 msnyueHus. ColictBa amb(da-, Oera-, Tramma-
u3NydeHus. BiausHue paguoakTUBHOCTH HA KUBbIE
OpTraHU3MbI
OtkpbiTue mnpoToHAa U HeWrpoHa. HyknonHas
7.3.3 moxaens siapa [eiizenOepra — MBaneHko. 3apsn
anpa. MaccoBoe uucio sapa. M30Tomnsl
Anbda-pacniaz. DJIEKTPOHHBIN U TIO3UTPOHHBIN
7.3.4 OeTa-pacrma. lamma-uznyuenue. 3aKoH
paauoaKkTUBHOTO pacriaja
DHeprus CBs3M HYKJIOHOB B sipe. SnepHbIe CHIIBI.
735 JedbexT Macchl sapa
7.3.6 Snepubie peakuuu. Jlenenue u CUHTE3 saep
Snepubii  peakTop. TepMOsIIEpHBI  CHHTES.
7.3.7 [IpoOnembl 1 MEepPCHEeKTUBBI AIEPHON IHEPTETUKH.
DKOJIOTUYECKHUE ACTIEKTHI SAIEPHON SHEPTETUKHU
DnieMeHTapHble YacTullbl. OTKPBITHE TMO3UTPOHA.
738 dyHnaMeHTaIbHbIE B3aUMOIEHCTBHIS
TexHuueckue yCTpOWCTBA: JO3UMETpP, Kamepa
739 Bunbcona, simepHblil peakTop, atToMmHas 6omOa
[Tpaktuueckue paboThl. MccnenoBaHue TpPEKOB
7310 yacTull (110 roToBbIM (poTorpadusim)
OJIEMEHTBI ACTPOOU3UKU
Bun 3BEé3qHoro HeOa. Co3Be3ausi, sipKue 3BE3IBI,
8.1 IJIAHEThI, UX BUAUMOE JIBUIKECHUE
Conneynass cucrema. IlnaHersl 3eMHON TpyNIIbI.
8.2 [InaHeThI-TUraHTBl U UX CHYTHUKH, KapJIMKOBBIE
maHeTsl. Manbie Tena CoTHEUHOU CUCTEMBbI
Connue, ¢ortocdepa u armocdepa. ComHeuHas
83 AKTUBHOCTh
8.4 Ucrounuk sueprun CoiiHua U 3BE3]1
- 3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca,

CBCTUMOCTB, paanyc, TeMIICparypa, nux




B3aUMOCB:3b. /[narpaMMa «CHEeKTpaJIbHBIM KI1acc —
CBETUMOCTD. 3BE31B1 TJ1aBHOM
IIOCJICAOBATCILHOCTA.  3aBHCHUMOCTh  «Macca —
CBETHUMOCTDY JIIS 3BE3 IJIaBHOM

nOCJICA0BATCIIBHOCTU

8.6

Buytpennee crpoenne 3BE3n.  CoBpeMeEHHbIC
NPEJCTABIICHUS. O IPOMCXOXICHUH W SBOJIIOLUH

CoJHIIa 1 38631, DTarbl )KU3HA 3BE3]T

8.7

Mneunsiit [lyte — Hama 'anaktuka. CrnvpanbHas
cTpykTypa ['aakTuku, pacnpeneneHue 3BE3 1, rasa
u nbimu. Ilonoxenne u aBwkenue CoiHua B
lanakruke. [1nockas u chepuyeckast moacUCTEMbI

Tanaktuku

8.8

Tunsl ranaktuk. PagporanakTMKu W KBa3aphl.

UYeépHble ObIpHI B SApax raJakTHK

8.9

Bcenennas. Pacmmpenue BceneHHoll.  3akoH
Xab6usa. Pa3beranue ramaktuk. Bo3pacT u pamuyc
Bcenennoii, Teopusi bosbmoro B3peiBa. Mojenb

«ropsauent Beenennoit». PennkroBoe u3inyyeHue

8.10

Macmrabnas CTPYKTypa Bcenennoid.
MeraranakTuka. Hepeménnnie POOJIEMBI

ACTpOHOMUHA




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

®uzuka 10 B 3-x yacTax aBropsl: JI.O. I'ennenmreiin, FO.U. {uk

®uzuka 11 B 2-x yactax aBropsl: JI.O. I'enpenmreiin, 10.W. Tk



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBEI TEpMOHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 24
Paznen 4. DJIEKTPOAUNHAMMUKA
bubmmoreka [{OK

. 1
41 DuekTpoctatiia 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK

' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72

Hroro no pazgeny 22
4.3 PesepBHOE Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 69



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KUIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 5 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Utoro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bubnuoreka [IOK
4.1 DJIEeMEHThI KBaHTOBOW OTITUKH 6 htts://m.edso0.ru/7f41c97c
4.2 Crpoenue atoma 4 bubmuoreka [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE SAPO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHoe Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 66



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoanuecTBo 4acon Jarta
Ne Tema ypoka Kourtpoas | IIpaxkTu 10y DJIeKTPOHHBbIE HU(PPOBHIE
n/n Bcero HbIE yecKkue oﬁpaaonaTe.Hbele pecypcChbl
padoThI padoTsbI
1 dusuka — Hayka o npupoje. Hay4dnsie 1 02.09 bubnunoreka [IOK
METO/IbI TIO3HAHUS OKPYXKAIOIIET0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B hopmMupoBaHun 04.09
2 COBPEMEHHOM HAYYHOU KapTHUHBI MHpPA, B 1 Bubamorexa [IOK
. . https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
MexaHndeckoe JBHKEHHUE. 09.09
3 OTHOCHTENHHOCTh MEXaHUYSCKOTO 1 1 bubnuorexa [JOK
nBrokeHud. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
yckopenune. CTapToBblii KOHTPOJIb.
4 PaBHOMEpPHOE TPAMOIMHEWHOE JIBIYKCHHE 1 11.09 bubmorexa [TOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOPEHHOE NPAMOIMHENHOE 1 16.09 bubaunoreka [IOK
IBIDKECHUE https://m.edsoo.ru/ff0c372e
5 CBoOoaHoe majieHre. Y CKopeHue 1 18.09 bu6mmoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
5 KpuBonuneiinoe aBrkeHue. [IBrKeHIE 1 23.09 bubnrorexa [JOK
MaTepuaIbHON TOYKHU M0 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[IpuHiun oTHOCUTENBHOCTH | anmumnes. 25.09
8 WNHepuunanbHble CUCTEMBI OTCUETA. 1 bubmmorexa [JOK
. https://m.edsoo.ru/ff0c3be8
[Iepsriit 3ak0H HproTOHA
9 Macca tena. Cuia. [TpuHnun 1 30.09 bubnuorexa [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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CyHepHo3uiuu cuil. Bropou 3akoH
Herorona aiis MarepuanbHOU TOUYKH

https://m.edsoo.ru/ff0c3be8

10 Tperun 3akoH HproTona nis 02.10 bubnuorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
1 3akoH BcemupHOTo TsroteHus. Cua 07.10 bubmmoreka [IOK
TshKecTu. [lepBasg KocMu4ecKas CKOpOCThb https://m.edsoo.ru/ff0c3d00
09.10 bubmmoreka [{OK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena htts://m.edsoo.ru/ff0c3e18
Cuna tpenus. Kosdpumment tpenust. 14.10
13 Cuna C(P;HpOTI/IBJ'IeI—?I/(Il:I npu }IBI/DP;eHI/II/I Tena bubmorexa HOK
https://m.edsoo.ru/ff0c3f76
B JKUJIKOCTH WJTU Ta3e
[TocTynarensHOE M BpalaTesbHOE 16.10
14 JBKEHHUE a0COJIFOTHO TBEPIOTO Tea. bu6moreka [IOK
MowmeHT cusl. [1nedo cunbl. ¥YcenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
Nmnynbc maTepuaabHOM TOYKH, CUCTEMBI 21.10
15 MaTepualbHbIX TOYEK. VIMITyJIbC CUITBI. bubnuoreka [IOK
3aKOH COXpaHEHHUs UMITysbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
PabGora 1 momHoCTh criibl. Kunernueckast 23.10
o bu6mmoreka [JOK
16 SHEPTHsl MaTepHAIbHOW Touku. Teopema
" https://m.edsoo.ru/ff0c4502
00 M3MEHEHUU KUHETUYECKOW SHEPTUr
ITorenimanenas sueprus. [loreHunansHas 06.11
17 SHEprus ynpyro neopMUpOBaHHOU bubnuoreka [JOK
npyxuHsl. [loTeHIManbHas sHeprus reiaa https://m.edsoo.ru/ff0c461a
BOJIM3U TIOBEPXHOCTH 3eMIIH
13 IToTeHIaIbHBIE M HEMOTCHIIMAIBHEIE 11.11 bu6nuoreka IIOK

cuiibl. CBs3b pa6OTBI HCIMOTCHIIMAJIbHBIX

https://m.edsoo.ru/ff0c478c
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CUJI C U3MEHEHHEM MEXaHUYECKOU
SHEPrUU CUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKOU YHEPTUH

19

JlabopaTopHas padora Ne 1
«MccnenoBanue cBsizu pabOTHI CHIIBI C
H3MEHEHNEM MEXaHUUECKOU SHEPruu Tejia
Ha IPUMEpe PaCTSHKCHHS PE3UHOBOTO
KTyTa»

13.11

20

KonTpoabHnas padora Ne 2 o reme
«Kunemaruka. JluHamuka. 3aKOoHbI
COXpAHEHUs B MEXAHUKE)

18.11

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
KUHETUYECKON Teopru. bpoyHOBCKOE
newkenne. Juddysus

20.11

bu6moreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKEHUS U B3aUMOICUCTBUS
4acTHI BemecTBa. Moaenu CTpOCHHS
ra3oB, KUIKOCTEH U TBEPABIX TEI

25.11

23

Macca monekyn. KonnuecTBo BeliecTsa.
[Toctosinnas ABoraapo

27.11

24

TemnoBoe paBHOBecue. Temneparypa u eé
u3Mepenue. [lkana remneparyp Llenbcus

02.12

25

WUneanpusrii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

04.12

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak Mepa
CpeaHENd KUHETUYECKOM dHEPruun
JBUKEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Knanelipona

09.12

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lampToHa. ['a30BEIC 3aKOHBI

11.12



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

JlabopaTopHas paGora Ne2 16.12

28 «HccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamu COCTOSIHUS pa3pe’KeHHOTO
raza»

29 N3onponeccel B uACAIBHOM raze U ux 18.12 bubnuorexa [JOK
rpaduyeckoe mpeacTaBieHue https://m.edsoo.ru/ff0c570e
Bnyrpennssa sHeprus 23.12
TEPMOJIUHAMUYECKON CUCTEMBI B CTTIOCOOBI

30 e€ m3meHeHus1. Kom4aecTBO TeIIOTh 1 bubmorexa HOK

https://m.edsoo.ru/ff0c5952
pabora. BuyTpeHHsis sHeprus
0JIHOATOMHOTO HCAJIbHOTO Ta3a
31 Butb! Temonepeatn 25.12 bu6moreka [IOK
https://m.edsoo.ru/ff0c5c36
VenbHasg TEIIOEMKOCTE BEIIECTBA. 30.12
32 KonnuecTBo TETUIOTHI MpH TEIJIONepeaye. Bubmmorexa [IOK
. https://m.edsoo.ru/ff0c5c36
AmabaTHBIN MpoIecc

33 [TepBbIii 3aKOH TEPMOJUHAMUKH M €TO 13.01 bubnuorexa [JOK
MPUMEHEHHE K U30MpolIeccam https://m.edsoo.ru/ffOc5efc

34 HeoOpatumocTh MpoIieccoB B MPUPOJIE. 15.01 bu6mmoreka [JOK
BTopoii 3ak0oH TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230

35 [Tpunnun neiictus u KI1J remoBoit 20.01 bu6mmoreka [JOK
MAaIlIUHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapro u ero KITJ] 22.01

37 DKOJOTUYECKHE MTPOOIEMbI 27.01
TEIJI03HEPTEeTUKU

38 O6o6maromuit ypok «MouekynsapHas 29.01 bubnunoreka [JOK
¢u3uka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6938

39 KonTtpoabsnas padora Ne 3 o reme 03.02 bubnuorexa LIOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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«MonexynspHas ¢puznuka. OCHOBBI

https://m.edsoo.ru/ff0c6a50

TEPMOTUHAMUKI)
40 [TapooOpa3oBanue U KOHICHCAIHSL. 05.02 bubmmorexa [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
41 AOcCo0THAs 1 OTHOCUTEIIbHAS BIIAXKHOCTD 10.02 bu6mmoreka [{OK
BO3ayxa. HacelleHHbIi nap https://m.edsoo.ru/ff0c64d8
Trepnoe Teno. Kpucrannmueckne u 12.02
42 amopdHbIe Tena. AHU30TPOIUSI CBOWCTB bubnuorexa [JOK
KpucTamuioB. JKuaKue KpuCTajuIbl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUaIbl
43 [TnaBneHve U KpUCTAUIM3ANKS. Y ICTbHAS 17.02 bubmmorexa LIOK
TerioTa miaBnenus. Cyomumarus https://m.edsoo.ru/ff0c6708
19.02 bu6moreka [IOK
44 VYpaBHeHHE TEIIOBOTO OanaHca httos://m.edsoo.ru/f0C6820
45 DneKkTpu3aIys Tel. DISKTPUICSCKUH 3apsi/l. 24.02 bubnuorexa [JOK
JIBa BU1a SJIEKTPUUECKUX 3apsI0B https://m.edsoo.ru/ff0c6bcc
[IpoBOAHUKH, TUATEKTPUKU U 26.02
46 MOJIYIIPOBOHUKH. 3aKOH COXPaHEHHUS bubmmorexa [JOK
https://m.edsoo.ru/ff0c6bcc
AIIEKTPUYECKOTO 3apsia
47 B3aunmonencreue 3apsiioB. 3akoH Kymona. 03.03 bu6mmoreka [JOK
TouyeyHbIN IEKTPUUYECKUU 3apsif] https://m.edsoo.ru/ffOc6ced
Hanps>k€HHOCTB 3IIEKTPUYECKOTO TOJIA. 05.03
48 [IpuHIMT Cyneprno3uIuu IEKTPUUECKUX Bu6mmorexa LIOK
. 5 https://m.edsoo.ru/ff0c6df2
nosied. JInHuM HanpsHKEHHOCTH
49 PaboTa cuit aIeKTpOCTaTHYECKOro MOJIS. 10.03 bubnuoreka LIOK
IToTenmnuan. Pa3HoCTh MOTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
50 IIpoBOIHUKY M TUAJIEKTPUKH B 12.03 bubnuorexa [IOK

QJICKTPOCTATUYCCKOM IIOJIC.

https://m.edsoo.ru/ff0c7018
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I[I/IBHCKTpI/I‘-ICCKaH MMPOHHULIACMOCTb

51

OnexrpoeéMkocTs. Konnencarop

17.03

bubmuoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD MIJIOCKOTO KOHJEHCATOPA.

DHeprus 3apsKEHHOI0 KOHAEHcaTopa

19.03

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c72c0

53

JladbopaTopHnas padora Ne 3 "3mepenue
AIIEKTPOEMKOCTH KOHJIeHcaTopa”

31.03

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJEHCATOPOB, KOMMHUPOBAIBHOTO
armapara, CTpyHHOIro mpuHTEpa.

DIIeKTpOCTaTUYECKas 3alIuTa. 3a3eMIICHUE

ANEKTPOIIpUOOPOB

02.04

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymectBoBanus. [loctostHabIl TOK. Crita
toka. Hanpsbxenue. ConpoTuBIIeHHE.
3akon OMa Jy1s ydyacTka enu

07.04

56

[MocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COSTMHEHHE IPOBOTHIKOB.
JlaGopaTtopHnas pabora «3y4yeHue
CMEIIAaHHOTO COEIMHEHHSI PE3UCTOPOBY

09.04

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenna

14.04

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 715 IOJTHOM (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe
3ambikaHue. JlabopaTopHas paborta
«3mepenune 3J1C ucTouyHNKa TOKa U €ro
BHYTPEHHETO COTPOTHUBIICHUS

16.04

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

OneKTpOHHas NPOBOAUMOCTb TBEPIBIX

21.04



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
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METaJJIOB. 3aBUCUMOCTb CONPOTUBIICHUS
METaJJIOB OT TEMIIEPATYPBHI.

CBepXIpoBOIUMOCTh
60 DnexTpuyecKuu TOK B Bakyyme. CBoucTBa 23.04
AJIEKTPOHHBIX ITYYKOB
[TonynpoBOAHUKH, UX COOCTBEHHAS U 28.04
61 MpUMecHast MpoBoAUMOCcTh. CBOMCTBA P— bubnuorexa [JOK
n-nepexoja. IlorynpoBoiHUKOBBIE https://m.edsoo.ru/ff0c84ae
puoOOPHI
DIEKTPUYECKUH TOK B PACTBOpaXxX U 30.04
62 pacriaBax 3J€KTPOJIMTOB. bubnuoreka [JOK
DIIEKTPOJIMTUYECKAS] JUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUYECKUU TOK B ra3ax. 05.05
. . bu6moreka [IOK
63 CaMOCTOSATENbHBIW U HECAMOCTOSITENIbHBIH
https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [1nazma
DnexTpuyeckue mpudopsl U yCTpocTBa U 07.05
64 UX II ;KTI/I‘IGCKOCII)'I I/Il\f@HCHZC I;_I aBuUIIa Bubmmorexa LIOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MacHOCTH
12.05 bu6mmoreka [JOK
65 0606 i One
OOTIAMOMILIH JPOK «AICKIPOTHAMIER https://m.edsoo.ru/ff0c88be
KounrtpoJsbHas padora Ne 4 o reme 14.05
66 «Qnekrpocraruka. [locTosHHbIN bubnunoreka [JOK
3JIEKTPUYECKUN TOK. TOKH B pa3IuyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
PezepBHblit ypok. O0o0maronmii ypok 1o bubnuoreka [IOK
67 19.05
Temam 10 https://m.edsoo.ru/ff0c8a8a
68 PezepBHblit ypok. O0oO0maronmii ypok mno 21.05 bubnuorexa LIOK
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temaMm 10 xiacca

https://m.edsoo.ru/ff0c8f6¢c

69 PesepBHeIii ypok. O0o0maronuii ypox 1o 1 26.05
temam 10 knacca
OBIIEE KOJIMYECTBO YACOB I10 69

[TPOTPAMME



https://m.edsoo.ru/ff0c8f6c

11 KUIACC

Hara
KoanuecTBo yacos HU3yYeHUs
Ne DJIeKTpPOHHBIE TN(POBbIE
Tema ypoka
n/n o0pa3oBaTe/bHbIE pecypchl
Beero KoHTpoJib- IpakTnyec- 11 A
Hble pa0doThl | KHe padoThI
[ocTosTHHBIE MATHUTHI M UX
1 B3amMojielicTBe. MarHuTHOE mojie. 1 01.09 bubmauoreka [IOK
BekTop MarHuTHOW MHAYKIKH. JIMHIN ' https://m.edsoo.ru/ff0c9778
MarHMUTHOM MHIYKIIUN
MarsuTHOE TI0JIe TIPOBOIHUKA C TOKOM.
OmeIT Opcrena. Bzanmoneiicteue bub6mmoreka IJOK
2 . 1 1 03.09
MIPOBOHUKOB ¢ TOKOM. CTapTOBBIi https://m.edsoo.ru/ff0c98fe
KOHTPOJIb.
JladopatopHas padora Nel «3yueHne bubmmoreka [IOK
3 1 1 08.09
MarHUTHOTO OIS KATYIIKH C TOKOM https://m.edsoo.ru/ff0c98fe
JleiicTBrE MarHUTHOTO TIOJISI Ha
OBO, ¢ Tokom. Cuna Ammepa.
patopHasi p . i ' https://m.edsoo.ru/ff0c9ac0
«HccnemoBanne qeicTBUS MTOCTOSHHOTO
MarHuTa Ha paMKy C TOKOM»
- JleiicTBue M:H;:THoreo OIS };i . 500 BuGorexa LIOK
BIDK ST 3aPSHKSHAYIO YaCTHILY. .
ABIDRYILYIO P o W https://m.edsoo.ru/ff0c9df4
Cuna Jlopernna. Pa6ota cunsl Jloperia
OnexkTpoMarHuTHast uHIykus. [Torok
5 BEKTOpa MarHUTHOW MHAYKIWH. SZ[CV 1 17.09
WHIYKIWW. 3aKOH 3JIEKTPOMArHUTHOMN
nHayknuu Papanes
7 JlaGopaTopHasi paGora Ne3 1 1 99 09 bubmmorexa LJOK

«Hccn CAOBaHUC SIBJICHUA

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
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SHGKT”pOMaFHI/ITHOﬁ HWHAYKIUW

HNunykTtuBHOCTS. SIBIIEHUE
camonaaykiuu. DJIC caMOMHIYKITHH.
OHeprusi MarHUTHOTO TOJISI KaTYIIKH €
TOKOM. DJIEKTPOMAarHUTHOE I10JIe

24.09

bubaunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHuuecKrue yCcTpoiCcTBa U UX
[IPUMEHEHHE: IOCTOSIHHbIE MarHUTHI,
3JIEKTPOMArHUTBI, AEKTPOJABUTATEND,
YCKOPHUTEIH 3JIEMEHTAPHBIX YaCTHIL,
WHJyKLMOHHAS TI€Yb

29.09

10

O6o0maromuii ypok «MarHuTHOE ToJIe.
BHGKTPOMaI‘HI/ITHaSI HUHIOYKIUD

01.10

bub6mmoreka IJOK
https://m.edsoo.ru/ff0cab82

11

Kontpoannas padora Ne 2 rio teme
«MarauTtHoe 1ojie. JIeKTpOMarHuTHas

AHITYKITASDY

06.10

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cad58

12

CBobOoaHbBIE MEXaHIYECKHE KOTIeOaHusI.
I'apMonnyeckue Konebanus. YpaBHEHUE
rapMOHHYECKUX KOJICOaHHIA.
IIpeBpaiienue sHeprun

08.10

bu6mmoreka IJOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas padora Ne 4
«HccnenoBanne 3aBUCUMOCTH TIEPUOIA
MaJbIX KOJIeOaHnui rpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl TPy3a

13.10

14

Konebarensubir koHTYp. CBOOOIHBIC
AJIEKTPOMArHUTHBIE KOIEOAHHS B
U/IeaIbHOM KOJIe0aTeTbHOM KOHTYpE.
AHaNOrust MEXTy MEXaHUIECKUMH U
AJIEKTPOMArHUTHBIMHU KOJIEOaHUSMH

15.10

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
9HEPruU B UACATBHOM KOJIeOaTeIbHOM
KOHTYype

20.10

bubmmoreka [IOK
https://m.edsoo.ru/ffOch9c4
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16

IpeacraBieHue 0 3aTyXarONIHX
KoseOaHuAX. BEIHYX IEHHbIC
MeXaHMYeCKHe Kojaebanus. Pe3onanc.
BbIHYKIEHHBIE 3JIEKTPOMATHUTHBIE
KoJieOaHust

22.10

bubmnoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennpid Tok. CUHYCOUAANBHBIN
MepeMEHHBIM TOK. MOIIIHOCTh
IIEpEMEHHOI0 TOKa. AMIUTUTYAHOE U
JICUCTBYIOLIEE 3HAYEHHUE CUJIbI TOKA U
HaIpsDKEHUS

05.11

bubmaunoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpanrcdopmarop. [IponsBoacTso,
nepenava u moTpediieHue IeKTPUISCKON
SHEPTUU

10.11

19

YeTpolicTBO M IPaKTHYECKOE
MPUMEHEHHE DJIEKTPUIECKOTO 3BOHKA,
reHepaTopa MEePEMEHHOr0 TOKA, JIMHUH
JJeKTpoIepenad

12.11

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTHYecKue PUCKU TIPU TPOU3BOICTBE
anekTpodHeprun. Kynbrypa
WCIIONIB30BaHUS DJIEKTPOIHEPTHH B
MOBCETHEBHOMN KU3HU

17.11

21

MexaHn4yecKre BOIHBI, YCIOBUS
pacnpoctpanenus. Ilepuoa. CxopocTs
pacnpocTpaHeHUs U AJTMHA BOJHBIL.
[lonepeunsie ¥ NPOAOIBHBIC BOIHBI

19.11

bu6mmoreka IJOK
https://m.edsoo.ru/ffOcca54

22

3ByK. CKOpOCTb 3ByKa. | pOMKOCTb 3BYKa.
Bricora ToHa. TemOp 3ByKa

2411

Bbubnuoreka IJOK
https://m.edsoo.ru/ffOcccOc

23

OneKTpOMarHUTHBIE BOJIHBI, UX CBOUCTBA
u ckopocTsb. Ikana 37eKTpOMarHuTHBIX
BOJTH

26.11

bubmmoreka [IOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHLII/IHBI PaanuoCBA3U U TCIICBUACHUS.

01.12



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

Paszputue CpCaCTB CBA3H. Pa}:[I/IOJ'IOKaLII/ISI

Kontpoannas padora Ne 3 «Konebanus

bubmnoreka LIOK

2 A2
> Y BOJIHBD» 03 https://m.edsoo.ru/ff0cc6f8
H .
| e e wip | Mook
AHOPOA peac. ' https://m.edsoo.ru/ff0cd350
HUCTOYHUK cBeTa. JIyu cBera
27| cotra Toorpoemne wiodpancnts 1012 brGmiorera LOK
: p p ' https://m.edsoo.ru/ffOcd4e0
TJIOCKOM 3epKaJie
28 | orpwsenme. Mpezemsanatyron roamoro. 1512 buGmiorera LOK
P - P T ' https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPAKECHUS
2 .JII;ﬁopaTopHaﬂ pa6ora Ne 5 1 BuGmorexa LIOK
«V3mepenue okasaters mpeloMICHUs . https://m.edsoo.ru/ffocde7a
CTEKIIa»
30 f;;{;: Lqioiqmijiﬁ;;j;ipﬁfnﬁ ) 22.12 buGmuoreka HOK
+ POPMY. ' ' https://m.edsoo.ru/ffOcddle
YBenuyeHue JIMH3bI
JlabopaTopHas padora Ne 6
31 «HMccnenoBaHue CBOMCTB N300paskeHUH B 24.12
JTUH3AX
Hucnepcus cBera. CIIOKHBIA COCTaB
39 Oenoro ceera. L[per. JlabopaTopHas 99.12
pa6oTa Ne 7 «HabGmonenve aucriepcuu
CBETa
WnTepdhepenuns ceera. Judpakuns bubmmoreka [JOK
33 . 12.01
ceta. JludpakiroHHas pemérka https://m.edsoo.ru/ffOced22
34 [TonepeyHocTh CBETOBBIX BOJIH. 14.01 bubmmorexa LJOK
[Monspusarus cBeTa ' https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckue NpruOOPHI U YCTPOHCTBA U 1901

YCII0BHA UX 0e30macHOro MMPUMCHCHU L



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

rpaHI/ILII)I MNPpUMEHHUMOCTHU KJIaCCUYECKOU

bubmnoreka [IOK

36 MexaHuku. [loctynaTsl crienuaibHOU 21.01 https://m.edsoo.ru/fOCF862
TEOPUH OTHOCUTEIBLHOCTH
OTHOCUTEITLHOCTh OJTHOBPEMEHHOCTH.
37 3amemyicHue BpeMeH);[/I u CIZ)KpaHICHI/IC 26.01 bubamorexa LIOK
https://m.edsoo.ru/ffOcfa42
JUTAHBI
OHeprusi ¥ UMITYJIbC PEISTUBUCTCKOH
38 HaCTIz/IuI)I. CBSI3I)y Macfm C DHEpTUeH U 28.01 bubamorexa LIOK
https://m.edsoo.ru/ff0cfc68
HAMITYJICOM. DHEPTHS MTOKOS
KonTpoabhasi padora Ne 4 «Onruka.
39 OCHOEH cneunalJ)ILHof/‘I TEOpUHr 02.02 bubamorexa LIOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIBHOCTH
40 ®otonbl. Popmyrna [Inanka. DHeprus u 04.02 bubmmorexa LIOK
uMITyJbC (HOTOHA https://m.edsoo.ru/ffOcfel6
41 OTKpBITHE U UCCIIEIOBAHNE 09.02 bubmoreka [IOK
dorosdpderra. Onpitel A. I'. CTonerosa ' https://m.edsoo.ru/ffOcffc4
3akonsl porodddexra. YpaBHeHHE
42 9HhmTe$Ha mq;)lq)q)OToaq)qI:eKTa. «KpacHas 11.02 Bubmorexa LIOK
https://m.edsoo.ru/ff0d015e
rparuta» Gorodddexra
43 Jasnenwne ceera. OnbiThl I1. H. JIeOenena. 16.02 bu6mmoreka IJOK
XuMIUeCKOe JEHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHUUecKre yCTpOICTBA U
44 MIPaKTUIECKOE IPUMEHEHHE: 18.02
(hoTroanmemeHT, (HOTONATIUHK, COTHETHAS
Oarapest, CBETONO]
45 Pemenune 3agad mo teme «1E€MEHTHI 9502 Bbubnuoreka IJOK
KBAHTOBOU OMTHUKN» https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OnbITI
46 Pe3§p(1)0pna IO PacCEesHUIO 0-9aCTHIl. 02.03 Bubmmorexa LIOK
https://m.edsoo.ru/ff0d091a
[Inanerapras Momens aToma
47 ITocrynater bopa 04.03 bubnmmoreka LJOK



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

https://m.edsoo.ru/ff0dOafa

48

Uznydenue u noriomeHne GOTOHOB MIPH
[IEPEXO0JE aTOMa C OJHOI'O YPOBHS
SHEPrUU Ha ApYyroi. Buael criekTpos

11.03

bubmauoreka LIOK
https://m.edsoo.ru/ff0dOafa

49

BomHoBble cBoMCTBa yacTHIl. BoJIHEI 1e
Bbpouis. KopryckynspHO-BOTHOBOW
nyanu3Mm. CIIOHTaHHOE U BRIHYKJICHHOE
H3JIy4YEHUe

16.03

bubauoreka LIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PAAOAKTHBHOCTU. OTBITHI
Peseptdhopaa mo onpenenennto cocraBa
PaauOaKTUBHOTO U3TyIEHUS

18.03

bubaunoreka [IOK
https://m.edsoo.ru/ff0d0fd2

o1

CeorictBa anb(da-, 6era-, raMma-
HU3Ty4CHHA. Biusaue paarnOaKTUBHOCTHU
Ha JXUBBIC OPTraHU3MbI

30.03

52

OTKpBITHE TPOTOHA U HEWTPOHA.
M3oronsl. Anbbha-pacnan. IIESKTPOHHBINA
U TIO3UTPOHHBIN Oera-pacnan. ['amma-
M3ITy4YeHue

01.04

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsI3W HYKJIOHOB B SIZIPE.
SnepHbie peakiuu. SaepHbId peakTop.
[IpoGneMbl, IePCIICKTHBEI,
9KOJIOTUYECKHE ACTIEKTHI SAePHON
JHEPTeTUKH

06.04

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHbIe YacTULBL. OTKPBITHE
MO3UTpOHA. MeTop! HaOMIOAEHUS U
perucTpanru 3JeMeHTapHbIX YaCTHLI.
Kpyraeiii cron «@yHaaMeHTalbHbIE
B3auMoJiencTBUs. EnnHCcTBO (hrznueckon’
KapTHHBI MUPay

08.04

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3mH0r0 Heba. Co3Be3us, spKue

3Be"3):[I>I, IIaHCThI, UX BUIUMOC IBHKXCHHUC.

13.04



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

ComnHeuHas cucTteMa

56

Comnue. ConHeuHast aKTUBHOCTD.
Ucrounuk >aeprun ConHIa U 3BE31

15.04

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI ITaBHOW TOCIE0BATENBHOCTH.
Bayrpennee crpoeHue 3B€E31.
CoBpeMeHHbIE TIPEACTABIECHUS O
MIPOUCXOXKIEHUH U 3BOMoIMU CoHIIA U
3BE3]

20.04

58

Mineunsn Ilyte — Hama ['aslakTrka.
[Honoxxenue n nBmxenne ConHIA B
lanaktuke. I'anaktuku. YepHble ObIpbI B
sJipax rajnakTHK

22.04

59

Bcenennas. Pas0eranue rajgakTuk.
Teopus bonbiioro B3psiBa. PennkroBoe
u3aydeHue. MeraraiakTuka

27.04

60

Hepemennbie mpo0ieMbl aCTPOHOMHUH

29.04

61

KoutpoabHasi padora Ne 5 «OmeMeHThI
ACTPOHOMHMH M aCTPOPUIHKI

04.05

62

O6o06marommii ypok. Ponp pusuku n
aCTPOHOMMH B SKOHOMHUYECKOM,
TEXHOJOTHIECKOM, COITUAITLHON 1
ATUYECKOH chepax AeaTenbHOCTH
YenmoBeKa

06.05

63

O6o06marommii ypok. Ponb u Mecto
(U3UKH ¥ aCTPOHOMHH B COBPEMEHHOU
Hay4HOI KapTHHE MUpa

13.05

64

Ob6o0matomuii ypok. Ponbs ¢puznueckoi
TEOpHH B OPMHUPOBAHHH MTPEICTABICHHI
0 (U3HYECKOI KapTHHE MHpPa

18.05

65

O6o0matomuii ypok. Mecto gpusnueckoit

20.05




KapTUHBI MUPa B OOIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABIEHUI O IPUPOIE

PesepBHblii ypok. MarauTHoe noie.

66

DNeKTpOMarHUTHAS UHTYKITUS

25.05

OBIIEE KOJIMYECTBO YACOB I1O
[NPOI'PAMME

66







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3YJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

10.1

JlemoHCTpUpOBaTh Ha TpUMEpax poJib U MecTo (UMK B
(hopMUPOBAaHUM COBPEMEHHOW HAyYHOW KapTHHBI MUpPA, B Pa3BUTUHU
COBPEMEHHOW TEXHUKH M TE€XHOJIOTHM, B MPAKTUYECKON AEATEIbHOCTH

monen

10.2

Y4uThIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (U3NUYECKUX MOJIENIEH:
MarepuaiabHas TOYKa, WHEpIUalIbHAs CHUCTeMa OTCYETa, aOCOJIFOTHO
TBEPAOE TEJO, UACAIbHBIN Ia3; MOJECIN CTPOCHUS Ta30B, )KUIKOCTEH U
TBEPABIX TE€J, TOYEYHBIM JIIEKTPUYECKHM 3aps — IpU PEIICHUH

(buznueckux 3aaa4y

10.3

Pacno3naBath ¢usnveckue sBICHHS (MIPOIECCH) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXAaHHKH, MOJEKYJISIPHO-KHHETUYCCKOW TEOpHUHU
CTpOCHHSI BEUIECTBA W  DIEKTPOJUHAMHKH: pPAaBHOMEPHOEC U
PaBHOYCKOPEHHOE TPSIMOJHMHEHHOE IBWKCHHE, CBOOOIHOE MajcHUE
TEJ, JBW)KCHHUE IO OKPYKHOCTH, WHEPIHs, B3aUMOJICHCTBUE TEIl;
muddy3us, OpPOYHOBCKOE JBHKEHHE, CTPOCHUE  JKHIAKOCTEH U
TBEPABIX  TeJ, W3MEHEHHe O00béMa Tel TpH  HArPEBaHHU
(oxJaxkJieHun), TEIJIOBOE paBHOBECHE, HWCHApEHUE, KOHICHCAIUS,
IUIaBJICHHE, KPHUCTAJUIM3AllHs, KHIICHWE, BII&XXHOCTh BO3yXa,
MIOBBIIIICHUE JIABJICHHS T'a3a NIPU €ro HarpeBaHUH B 3aKPBITOM COCY/IE,
CBSI3b MEXKJy IapamMeTpaMu COCTOSIHHSI Ta3a B H30IpOIEeccax;

QJICKTpHU3aluA TCII, B3aHMOHeﬁCTBHe 3apAa0B

10.4

OnuceiBaTh MEXaHWYECKOE [JBIJKEHUE, UCHONb3Yys (U3NYEecKue
BEJIMYMHBI: KOOpJIMHATA, MYyTh, IEpEeMEIEeHUEe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJIbC Tela, KHHETHYeCKas DJHEprus,
NOTEHIMAJIbHAsT JHEeprus, MexXxaHuueckas paboTa, MeXaHudeckKas
MOIITHOCTh; TIPY ONHCAHUH NMPABUIBHO TPAKTOBATh (U3NUYECKHI CMBICI
UCTOJIb3YeMbIX BEJIWYMH, HUX OOO3HAYEHHUsS M E€IUHHULBI, HAXOIUTh
(opMyIbl, CBS3BIBAIOLINE JTAHHYIO (PU3MUECKYIO BEITUUUHY C APYTHMMHU

BCIMYMHaAMHU

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA T€JI U TEIJIOBBIC




SIBIICHUS,, MCIOJb3ysl (U3MUYSCKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIepaTypa, CpeAHsSsl KHHETHYCCKash SHEPIrus XaoTHYECKOIro
JBW)KCHUS MOJICKYJI, CpEIHEKBaJpaThyHas CKOPOCTh MOJICKYII,
KOJIMYECTBO  TEIUIOThI, BHYTPCHHsIsI JHeprus, pabora rasa,
KOO (DUIIMEHT TMOJE3HOTO JICHCTBUSI TEIUIOBOTO JIBUTATENsI; MPH
OTHCAHUH MIPaBHIIbHO TPaKTOBATh busnueckuii CMBICIT
UCIOJIb3YEMbIX BEIMYUH, WX OOO3HAYCHHS W CIUHHIIBI, HAXOIUTh
(bopMyJIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMHU

BCIIMYUHaAM

10.6

OnuceiBaTh M3y4EHHbIE JJIEKTPUYECKUE CBOWCTBA BEIIECTBA U
JNIEKTpUYECKHE  sBJIEHUS  (MpOLECChl), MCHONb3yd (U3HUECKUe
BEIMYUHBL:  OJJEKTPUYECKUH  3apsil,  JIEKTpUUYECKOe  IOJIE,
HanpspKEHHOCTh  TMOJIA, MOTEHIMAN, pa3HOCTh NOTEHLUAIOB; MpH
OTHMCAHUU MPABWIBHO TPAKTOBaTh (PU3NUYECKUI CMBICI UCIIOJIb3yEMBIX
BEJIMYMH, WX OOO3HAYEHMs] M €IWHULBI, YKa3blBaThb (OPMYIIbL,
CBSA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JApYTUMHU

BEIMYMHaAMU

10.7

aHATM3UPOBaTh (PU3MUECKUE TMPOLECCHl M  SIBICHUS, HCIOJb3Ys
(u3uYecKre 3aKOHBI M MIPUHITUIIBL: 3aKOH BCEMUPHOTO TaroTeHus, |, Il
u Il 3axonsr HpioTOHA, 3aKOH COXpaHEHHUS] MEXaHWYECKOW SHEPIHH,
3aKOH COXPAaHEHUS! UMITYJIbCa, IPUHIUI CYIEPIIO3UIIUU CHJI, IPHHIIUTI
paBHOIIPAaBHS  HMHEPIHAIBHBIX CHUCTEM  OTCUETa; MOJICKYISIPHO-
KWHETHYECKYI0 TCOPHIO CTPOCHHS BEIIECTBA, ra30BbIC 3aKOHBI, CBS3b
CpelHel KHHETUYECKON SHEPrHH TEIJIOBOTO JBIDKECHHUS MOJIEKYT C
a0COJIIOTHOW TEeMITEpaTypo, MEpBBIA 3aKOH TEPMOJMHAMHUKH; 3aKOH
COXpaHEHHs JJICKTPHUECKOTO 3apsia, 3akoH KyioHa, mpu 3Tom
pa3nuyath CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIP2YKEHUE U YCTIOBUS (TPAHUILIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBICHIATE OCHOBHBIE IIPHUHIUIIbBI HeﬁCTBHﬂ MaliuH, HpI/I60pOB u
TCXHHUYCCKUX YCTpOﬁCTB; pa3jindatb YCIOBHUA HUX 0e30I1acHOTO

HCIIOJIb30BaHUs B HOBCCHHCBHOﬁ KHU3HHU

10.9

BhITIONHATE SKCIIEPUMEHTHI M0 UCCIIEA0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOIIECCOB C MCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX U3MEPEHUI; TpU
3ToM (QOpMYyIHpPOBaTh MpobieMy (3adady) U THUNOTE3Y Y4eOHOTO
JKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY U3  MPEIJIOKEHHOTO

O60py,Z[OBaHI/I$I, MMPOBOAUTH OIIBIT U q)OpMy.]'II/IpOBaTL BBIBOIbI

10.10

OCYH.[GCTBJ'IHTL npsAMBIC W KOCBCHHBIC H3MCPCHUMA (bI/I3I/IHCCKI/IX

BCJIMYUH, IIPU 3TOM BBI6I/IpaTB OINTHMAJIBHBIN CIIOCO0 HU3MCPCHUA U




HCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKN HOI‘pGH.IHOCTGfI I/I3MepeHHI>'I

10.11

HccnenoBaTh 3aBHCUMOCTH MEXAYy (PU3MUYECKMMH BEIMYMHAMH C
HCIIOJb30BAHUEM IIPSAMBIX H3MEPEHHUM; IPU 3TOM KOHCTPYHUPOBATh
YCTAaHOBKY, (PUKCHPOBATh pe3yJabTaThl MOJYYCHHOH 3aBHCHMOCTH
(u3nYeCcKUX BEIMYUH B BUAE TaONUI U TPapHUKOB, AEIaTh BHIBOJABI O

pe3ysibTaTaM UCCIIEJOBaHUs

10.12

Cobnromate mpaBwia  0e30MacHOro  Tpyda TpU  IPOBEICHHUH
UCCIIEJIOBAaHUM B  paMKax y4eOHOro OKCIEpUMEHTa, Yy4eOHO-
HCCIEA0BATENILCKOM M MPOEKTHOM JEATENBHOCTH C HCIOJIb30BAHUEM

M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BaHUS

10.13

Pemrate pacu€THbie 3aaun ¢ SBHO 3aJlaHHON (PU3UYECKOW MOJEIBIO,
WCTIONB3Ysl (PU3MUECKHE 3aKOHbI M TPHUHIMIBI; Ha OCHOBE aHajIu3a
YCIIOBHSL  3a7aud  BBIOMpATh  (DU3WYECKYI0 MOJENb, BBIICTATH
(bu3uveckne BeMMYMHBI U (POPMYIIBI, HEOOXOAUMBIC I €€ pereHus,
MPOBOJIUTH PACUYETH M OLICHUBATh PEATbHOCTH TOJYUYEHHOTO 3HAYCHHS

(hbU3UYECKON BETUIHHBI

10.14

Pemate  kadecTBeHHBIE  3aJa4u: BBICTpPAWBaTh  JIOTHYECKHU
HEMPOTUBOPEUUBYIO LIEMOYKY PACCYX IACHHUM C OMOPON Ha M3ydCHHbIE

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/ISI/I‘ICCKI/IC SIBJICHUSA

10.15

Hcnonb3oBath mpu  pemieHdd y4eOHBIX 3aJad  COBPEMEHHBIE
WH(OpPMALIMOHHBIE TEXHOJOTHMM JUIsl TIOWCKA, CTPYKTYpUPOBaHMS,
WHTEpIpeTali U MPEJCTaBICHUs y4eOHOW U HAaY4YHO-TIOMYJSIPHOMN
uH(bOpPMaIIMKY, MOJYYEHHOW W3 Pa3IUYHbIX MCTOUYHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

10.16

[IpuBoauTh mpHUMEpHl BKJIaJa POCCHICKUX U 3apyOekKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOUIETO

MHUpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTUI

10.17

Hcnonp3oBaTh TEOpeTHYECKHE 3HAHUS MO (PHU3MKE B TIOBCEAHEBHOM
YKU3HU I obecrieueHns 6€30MacHOCTH Mpu OOpalleHuH ¢ MpudopamMu
U TEXHUYCCKHMMH YCTPOMCTBAMHM, JJISI COXPAHEHUS 3I0pOBbS H

CO6J'IIO,Z[CHI/I$I HOPM 3KOJOTHYC€CKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

10.18

PaGoTtaTh B rpyIne ¢ BBINOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH,
IUIaHUPOBaTh  paboOTy  TpYNIbl, palMOHAIBHO  paclpeaessTh
00s3aHHOCTH M TIJIAHUPOBATh JEATENBHOCTh B HECTaHIApTHBIX
CUTYyallMsiX, aJeKBaTHO OILIEHUWBATh BKJAJ KaXKJOIO W3 YYaCTHUKOB

IPYMIIBI B pELIeHHE pacCMaTPUBAEMON PO OIIEMBI




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE PE3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

111

JleMoHCTpHpOBaT, Ha TpUMEpax poidb W MecTo (u3uKu B
(hopMHpOBaHHH COBPEMEHHOW HAyYHOW KAPTHUHBI MHpA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU M TEXHOJIOTMM, B IPAKTHYECKON JEATECIBHOCTH

JIOIEH, LIETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA

11.2

Y4uThIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (U3NUYECKUX MOJIENIEH:
TOYEYHBIN JJIEKTPUYECKUH 3apsl, siepHas MOJENIb aTOMa, HyKJIIOHHAs

MOJIeJIb AaTOMHOTO $i/ipa MpHU PEeIIeHUH PU3NYECKUX 3aa4

11.3

PacnioznaBate (usnueckue sBieHust (Mpolecchl) U OOBACHATH WX Ha
OCHOBE 3aKOHOB  DJIIEKTPOJMHAMUKMA H  KBAaHTOBOH  (pu3mKwM:
ANIEKTpUYECKass TPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE JICUCTBUS  TOKa, B3aUMO/ICHCTBHE MarHuTOB,
AIIEKTPOMArHWTHasl WHAYKIUS, JIeHCTBHE MAarHUTHOTO TIOJsS Ha
MPOBOJHUK C TOKOM M JBIXKYIIHUWCA 3apsl, SJIEKTPOMAarHUTHBIE
KojeOaHus W BOJHBI, NPSAMOJMHEHHOE PpacHpOCTpaHEHUE CBeETa,
OTpaXEHUE,  TpeJoMJIeHHe, uHTeppepeHnus, audpakuus U
TOJIsIpU3allis CBETa, AUCHEpCcHs cBeTa, (poroanekrpuueckuii dddekt
(boToapdexT), cBeTOBOEC MaBleHHWE, BO3HUKHOBEHUE JIMHEHMYATOTO
CIEKTpa aToMa BOJOPOJAa, €CTECTBEHHass W  HCKYCCTBEHHas

PaaruOaKTHBHOCTDb

114

OnuceiBaTh M3Y4YEHHBIE CBOMCTBa  BellecTBa  (DIEKTPUUYECKUE,
MarHuTHbIE, ONTUYECKUE, DJICKTPUUYECKYIO MPOBOJUMOCTh Pa3IMYHBIX
Cpel) ¢ DOJIEKTPOMArHUTHbIE sIBIEHUS (TIPOIIECCHI), HCIOJIB3YS
(¢u3nueckue  BENWYMHBI:  DJICKTPUUECKUH  3apsan, Ccuila  TOKa,
JNIEKTPUYECKOE  HANpPSDKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHUE,
pa3HocTh noTeHmuanos, DJIC, paboTa TOKa, MHAYKIHS MarHUTHOTO
noyig, cuwia Awmmepa, cuia JlopeHna, WHAYKTUBHOCTh KATYIIKH,
SHEPTUsl ANEKTPUUYECKOTO W MArHUTHOTO TMOJEH, MepuoJ M YacToTa
Kosie0aHuil B Koe0aTeIbHOM KOHTYpE, 3aps/l U CHia TOKa B Mpoliecce
TapMOHUYECKHIX ANEKTPOMAarHUTHBIX KOJICOaHMUIA, (doxycHoe
paccTosiHMe W ONTHUYeCKas CHJa JIMH3BI, NMPU OMUCAHUU TPABUIBHO
TpakTOBaTh (UIWYECKUH CMBICT HUCIHOJB3YeMBIX BEIMYUH, UX
0003HaYeHHs] WM EOUHHIIBI; YKa3blBaTh (OPMYJBI, CBS3BIBAIOIINE

JAHHYIO (PU3MYECKYIO BETUYUHY C JPYTUMU BEIMYMHAMHU
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OnuceIBaTh HU3Y4YCHHBIC KBAHTOBBIC ABJICHHA U IMPOLECCHI, UCIIOJIb3YyA
(1)I/ISI/II-ICCKI/IC BCJIMYUHBI: CKOPOCTh JJICKTPOMAIHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBCTA, OSHCPIUA U HUMIIYJIbBC q)OTOHa, nepunon
nojypacmaga, OSHCPrud CBA3M ATOMHBIX AACp;, IIPU OINHMCAHHUU
IMPpaBUJIbHO TPAKTOBATbh (1)I/I3I/I‘~I€CKI/II71 CMBICJI UCITIOJIB3YCMBIX BCJIMYHH,
nX 0003HAYEeHUS U CANMHUIBI, YKa3bIBaTb q)OpMYJH)I, CBA3BIBAOIINEC
JaHHYIO (1)I/I3I/I‘~IGCKYIO BCIIMYUHY C APYT'UMHU BCIIMYHMHAMH, BBIYUCIIATH

3HaYeHUE (PU3NICCKON BEITMIUHBI

11.6

AHanu3upoBath (PU3MYECKHUE TIPOIECCHl U SBJICHUS, MCIOJB3YS
(¢u3uyeckue 3aKOHBI W NpUHOUNBL:  3akoH Owma,  3aKOHBI
MOCJIEOBATENILHOTO W TapaJlJIeIbHOTO COEIUHEHUS TPOBOJIHUKOB,
3akoH /[xoyns — JleHna, 3akOH 2J€KTPOMAarHUTHOW WHAYKLHH, 3aKOH
MPSIMOJTMHENHOTO PACTIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUSI CBETA,
3aKOHBI ~ MPEJIOMJIEHUA  CBETa, ypaBHEHWE  OWHINTEWHA Ui
dboTodddexra, 3aKOH COXpaHEHHS DOHEPrUH, 3aKOH COXpPaHCHHS
AMITyJbCa, 3aKOH COXPaHEHUs SJIEeKTPUYECKOTO 3apsjaa, 3aKOoH
COXpaHEHHMs]  MaccoBOr0  4WcCla, TOCTyiaarel  bopa, 3akoH
paauoaKTHBHOTO paclajaa, TMpd ITOM pa3iudarh CIOBECHYIO
(hopMyIHPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKEHUE U YCIOBUS

(TpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITB HAIpaBJICHUEC BCKTOpa MWHAYKIIMKM MArddTHOI'O IIOJIA

MPOBOJITHUKA C TOKOM, CHJIbI AMriepa u cuiibl Jlopeniia

11.8

CTpOI/ITB KU OIIMUChIBATHL H30 6pa)KeHI/I€, co3gaBacMoO€  IINIOCKHM

3€pKajJoM, TOHKOU JIMH301

11.9

BBINONMHATE SKCIEPUMEHTHI TI0 UCCIICAOBAHUIO (DU3NYECKUX SIBICHUH U
IPOIIECCOB C MCIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPECHHIA; IPU
3ToM (QopMyIHpOBaTh MpobieMy (3adady) U THUNOTE3Y Y4eOHOro
IKCMIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIIOKCHHOTO

060py,Z[OBaHI/IH, IIPOBOAWTD OIIBIT U (1)OpMy'J'II/Ip0BaTL BBIBObI

11.10

OCYH_[CCTBJ'ISITL OpsAMBIC W KOCBCHHLIC H3MCPCHUA (1)H3H“I€CKI/IX
BCIIMYHH; IIpU 3TOM BLI6I/IpaTI> ONTHUMAJIBHBIN CIIOCO0 HU3MCPCHHUA U

HCIIOJIb30BaTh U3BCCTHBIC MCTOAbI OICHKH HOFpeHlHOCTeﬁ HBMGpGHHI’I

11.11

HccnenoBaTh 3aBUCUMOCTH (PM3MUYECKUX BEIUYMH C HCIOJIb30BAHUEM
OpSIMBIX ~ M3MEPEHUM; TpU OTOM KOHCTPYHpPOBaTb YCTaHOBKY,
(GuKCUpOBaTh pPE3YAbTATHI MOJYYEHHON 3aBUCUMOCTH (DU3NYECKUX
BEJIMYMH B BUJIE TaOIUIl U TpadUKOB, IeaTh BBIBOIbI [0 pe3yabTaTaM

HUCCICIOBaHUA

11.12

Cobmronate mpaBuiia 0€30MACHOTO TpyAa MpH  I[POBEACHUU




UCCIeI0OBaHUN B paMKax Y4eOHOTO OKCHEpHMEHTa, Yy4eOHO-
HCCJIEIOBATEIBCKON M MPOECKTHOM JESITEIBHOCTA C MCHOJIb30BAHUEM

MU3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOpHOTO 000PyI0BaAHUS

11.13

Pemate pacuérHbie 337a4d C SBHO 3aJaHHOW (DPU3NYECKON MOJEIBIO,
UCTIONB3Ys (pU3MUecKre 3aKOHBl M TNPHHIMIBI, Ha OCHOBE aHAIM3a
YCIOBHS 3a/a4d  BBHIOMpAaTh  (PU3MUECKYI0O MOJENb, BBIACIATH
¢u3nveckne BeTUYUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl €€ pelieHus,
IPOBOAUTH PACUETHI U OLIEHUBATh PEAJIbHOCTH MOJYYEHHOTO 3HAUEHUs

(hbU3UYECKO BETUUHHBI

11.14

Pemats Ka4ueCTBEHHBIE 3a/1a4H: BBICTPaNBaTh JIOTUYECKHU
HEMPOTHUBOPEUHMBYIO LEMOYKY PACCYKICHUW C ONOPOW HA M3yYEHHbIE

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/I3I/I‘-I€CKI/I€ SIBJICHUA

11.15

Wcnonb3oBath mpu  pemieHud  yuyeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTHMM JUIsl TIOWCKA, CTPYKTYypUPOBaHMS,
WHTEpIpeTali U MpPeJCTaBICHUs y4eOHOW W HAay4YHO-TOMYJISIPHOMN
nH(poOpMalUY, MOJYYEHHON W3 pPa3IUYHBIX HCTOYHHMKOB; KPUTHYECKU

aHAIIM3UPOBATH MOJy4aEMYI0 HH()OPMAIUIO

11.16

OOBSACHATh MPUHLMUIBI NEHCTBHUS MAalIWH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCIOBHUS HX OE30MACHOTO HCIIOJIb30BAHUS B

MOBCEIHEBHOM KU3HU

11.17

[IpuBoauTh mpHUMeEpHl BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOLIECCOB OKPYXKAIOUIETO

MHpa, B pasBUTHUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp3oBaTh TEOpeTHYECKHE 3HAHUSA MO (PHU3MKE B TIOBCEIHEBHOM
YKU3HU I obecrieueHus 6€30MacHOCTH Mpu OOpaIeHuy ¢ MpudopamMu
U TEXHUYCCKHMMH YCTPOWCTBAMH, JJISi COXPAHEHUS 3I0POBbSI MU

CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOIT'HYCCKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

11.19

PaGortats B rpymnme ¢ BBIIOJHEHUEM PAa3IMYHBIX COIMAIBHBIX pOJIEH,
IUTaHUpOBaTh ~ pabOTy  TpyMNIbl,  pPalMOHATBHO  paclpeneisTh
00s3aHHOCTM ¥  IUIAHUPOBATh JIEITEIBHOCTH B  HECTaHIAPTHBIX
CUTyallUsIX, aJeKBATHO OLIEHMBATh BKJAJ KaXJOTO M3 YYACTHHUKOB

IPYIIBI B pellIEHne paccMaTpuBaeMoi pooOIeMsbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaena

Ko nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [TO3HAHU A

11

®usnka — Hayka o npupone. Hayunbie
METO/Ibl TO3HAHUA OKpYKarolero Mupa. Poiib
JKCIIEpUMEHTAa W  TEOpPHUM B  Ipolecce

MO3HAHUS NPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MogaenupoBanue GU3HYECKUX SBICHUA W
nporeccoB. Hayunsie runore3sl. Ouznueckne
3aKOHBI W TeopwH. ['paHHIBI TPUMEHUMOCTH
bu3nIecKrX 3aKOHOB. [TpuHIMT
cooTBeTrcTBUsA. Ponp M mecro Qu3uku B
GOpPMHUPOBAHMHM  COBPEMEHHOW  HaydHOU
KapTHHBI MHpa, B MPaKTUYECKON

NEeITEIbHOCTH JIOIEN

MEXAHHUKA

###Pari#KIIHEMATHUKA

2.11

MexaHndeckoe JABHKCHUC. OTHOCHUTENHLHOCTD
MEXaHUYCCKOI'O ABMKCHUS. Cucrema otcuéra.

Tpaektopus

2.1

2.1.2

[Tepemenienue, cKOpocTh (CpeaHsisi CKOPOCTbD,
MTHOBEHHAass  CKOpPOCTb) M YCKOpPEHHE
MaTepuaIbHOW TOYKH, UX MPOEKIHH Ha OCHU
CUCTEMBI KOOpAMHAT. Crnoxenue

NIEPEMELLIEHUH U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBIDKECHUE. I'paduxu
3aBUCUMOCTHU KOOpPJMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u IepeMeLeHUs

MaTepHaHBHOﬁ TOYKHU OT BPEMCHHU




2.14

CBoOoiHOE mageHue. Y CKopeHrne cB0O0HOTO

HaacHus

2.15

KpuBosmueiiHoe nBuxeHue. PaBHOMepHOe
JBUXXCHUC MaTepHaHBHOﬁ TOYKHN 10
OKPY’KHOCTH. YTIJIOBast CKOPOCTb, JUHEWHASA
CKOpOCTb. [Iepuon u 4acToTa.

LleHTpOCTpEMHUTENEHOE YCKOPEHHE

2.1.6

TexHnueckue YCTpOMCTBA: CIIUJIOMETP,
JBUKCHHE CHaApsZOB, LEIHBIE M PEMEHHBIC

nepeaadn

2.1.7

[IpakTnueckue paboTHI. Hsmepenue
MI'HOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIEHUSI MEXKJy NyTSAMH, ITPOUIECHHBIMU
TEJIOM  3a  TIOCJeNOBaTEelIbHbIE  paBHbIE
NIPOMEXYTKA BPEMEHU IIPU PaBHOYCKOPEHHOM
JIBW)KEHUH C HAYaJbHOM CKOPOCTBHIO, PAaBHOM
Hym0. M3ydeHue IBH>KEHUs IIapyuKa B BA3KOM
xuakoctu.  M3ydyeHue  [BWKEHUS — Teda,

OpOIIEHHOTO TOPU30HTATHHO

2.2

##HParf## IMHAMUKA

2.2.1

[TpuHIMn OTHOCHUTEIILHOCTH lanunes.
IlepBoiii 3akoH HproToHa. WMHepuuanbHbie

CUCTEMBEI OTCUETa

2.2.2

Macca Ttena. Cuna. [lpuHiun cyneprno3uuuu

CHII

2.2.3

Bropoii 3akon HproToHa i MaTepualbHON
TOYKA B WHEPIHUAIBHOW CHUCTEME OTCYéTa
(UCO). Tperuit 3akoH HprooToHa g

MaTCPHAJIbHBIX TOYCK

2.2.4

3akoH BCEMHPHOT'O TATOTCHUS. Cuna TshKecTH.

HepBaﬂ KOCMHUYCCKaAsA CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpennsa. Cyxoe Tpenue. Cuia TpeHHA

CKOJIBXKCHHA n culia TPCHUMA IIOKO4.

Koaddunment tpenus. Cuiia cOnpoTUBICHHS




IMpU ABWXKCHUU TECJIa B ) KUAKOCTHU HUJIU a3

2.2.7

[TocrynmarenbHoe U BpamiaTeIbHOE JIBIKEHHE

a0COJIIOTHO TBEPJIOTO Telia

2.2.8

MoMeHT CHIIBI OTHOCHUTEIHHO OCH BpaliCHUA.
[Ime4o cunbl. YcioBus paBHOBeCHs TBEPAOIO
tena B UICO

2.2.9

TexHuueckue  yCTpOMCTBA:  MOJIIUITHUKH,

JABMIKCHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue paboTel. V3yueHue IBUKEHUS
Opycka 10 HaKJIOHHOM IIJIOCKOCTH O]
JIEMCTBHEM HECKOJNBbKHUX cwil. McciaenoBanue
3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIUX
B jAedpopmMupyeMoll NpyKHHE U PE3UHOBOM
oOpa3lie, OT BEIMYMHBI HX JAedopmariuu.
HccnenoBanue yciioBHil paBHOBECHS TBEPIOTO

TE€JIa, UMCIOIICTO OCh BpalllCHUSA

2.3

##HPar###3AKOHBI COXPAHEHU S B MEXAHUKE

Nmnynec MaTepuanbHOW TOYKHU, CHUCTEMBI

2.3.1 MaTepUalIbHBIX TOYEK. MMmIynabc CcHIBI U
M3MEHEHHE UMITYJbca Tea

232 3akoH coxpaHenusi wumnyiasca B HCO.

o PeakTuBHOE ABMKEHUE

2.3.3 Pabora cuibl

2.34 MoOIIHOCTH CHJIBI

. Kunernueckasi sHeprus mMaTepuaibHONH TOUYKH.

o Teopema 0 KUHETUYECKOW YHEPTUH
[MorennmaneHass sHeprusi. [loTeHuumanbHas

" SHEprus YIIPYTO ne(pOpMUPOBAHHOM

o npyxunsl. [loTeHnuanbHas dSHeprus Teia
BOJIM3U MOBEPXHOCTH 3eMIIH
[ToTeHnmaneHble U HEMOTEHIUATIbHBIC CHUIIBL.

237 Csi3b  pabOTHl HEMOTEHIMATBHBIX CHUJI C

HN3MCHCHHUCM MEXaHHUYEeCKOM OHEPrun

CHUCTCMBI TCII. 3akoH COXpaHCHUA




MEXaHUYECKOM SHEPruun

2.3.8 Yupyrue v Heylpyrue CTOIKHOBEHHS
239 TexHu4ecKkue yCTpOWCTBA: JBUIKEHHE PAaKET,
o BOJIOMET, KOIIEp, IPYKUHHBIN UCTOJIET
[IpakTnueckue pabGoTel. M3yuenue cBs3u
23,10 CKOPOCTEM TEJI TIpU HEYIpPyroM yzaape.

UccnenoBanue cBs3u  pabOTBI  CHIIBI €

M3MEHECHHEM MEXaHHISCKOM OHCPruu TCJIa

MOJIEKVJIAPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

#i#Par###OCHOBBI MOJIEKVJISPHO-KUHETUUECKOM TEOPHU

3.1.1

OcHoBHbIE TI0JIOKEHHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPUHU. BpoyHoBckoe
neuxenue. J{uddysus. Xapakrep ABUKEHUS U

B331/IMO)I€I71CTBI/I51 YacCcTHll BEICCTBa

3.1.2

Mopnenu CcTpoeHus Ta30B, KHUJIKOCTEH W
TBEPABIX Tel W OOBICHEHHE  CBOWCTB

BEIECTBA HA OCHOBE THX MOJIEIEH

3.1.3

Macca wMonekyn. KonudecTBo BermiecTsa.

[TocrosnHas ABoraapo

3.1.4

TemmoBoe paBHOBecue. Temmeparypa u €€

u3mepenue. [lkana remneparyp Llenbcus

3.1.5

Monens HIcajJbLHOIO  rasa. OcHoBHOE
ypaBHEHUE MOJICKYJIIPHO-KUHETUYECKON

TEOpUHU NACAJIBHOI'O Ira3a

3.1.6

AOcomoTHas TeMIeparypa Kak Mepa cpefaHei
KUHETUYECKOW SHEPruu TEIUIOBOTO JBMXKECHHUS

yactui rasa. [llkana remneparyp KensBuna

3.1.7

VpaBuenue Kianelipona — MeHnaeneesa.

3akoH JlanbTOHA

3.1.8

I"a30BEI€ 3aKOHEI. I/ISOHpOHCCCH B NACaJIbHOM
ra3c € IIOCTOAHHBIM KOJHYCCTBOM BCHICCTBA:

U30TepMa, U30Xopa, n3obapa

3.1.9

Texuuueckue YCTpPOWCTBA: TEPMOMETP,

6apomertp




3.1.10

[Ipaktuyeckue paboTsl. M3mepenue Macchbl
BO3JlyXa B KJIACCHOM KoMHare. MccienoBanue
3aBUCUMOCTHU MEX/1y TapaMeTpaMy COCTOSIHUS

pa3pekeHHOTOo ra3a

3.2

OCHOBbI TEPMOAMHAMUKN

3.21

TepmoanHamuueckas cucrema. BHyTpeHHsA
DHEPrus TEPMOJMHAMMYECKOW CHUCTEMBI U

CITOCOOBI €€ M3MEHEHUS

3.2.2

KonunuectBo Temnotel u pabora. BHyTpeHHss

OHEPTHUA OJHOATOMHOI'O NACAJIBHOTO Ira3a

3.2.3

Buapl Ttemnmomepenauu: TEIIONPOBOIHOCTD,
KOHBEKIIMS, U3NydeHne. TermoéMKoCTh Tena.
VnenpHasgd TEmI0EMKOCThL BelllecTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPU TCILIONEPpEaAYC

3.2.4

[IepBslii 3ak0H TepMoaMHAMUKHU. [IpruMeHeHne
IIEPBOTO 3aKOHAa  TEPMOJVMHAMUKHU K
u3onpoueccaMm. I'papuueckas UHTEpHIpeTaLus

paboThl Taza

3.2.5

TemmoBsle MamuHbl. [IpuHIUIBL HEWCTBUA
TEIJIOBBIX MamuH. [IpeoOpa3oBanust SHEpPTUH
B TewIoBbIX MamuHaxX.  KoaddunueHnt
nosie3Horo  geWicteus  (mamee —  KIIM)

terioBoi Mamuusbl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeobOpatumocts  mpoieccoB B HpPUPOJIE.
Tennosie JBUTATEIIH. DKOJIOTUYECKHE

HpO6HeMH TCIIOOHCPICTUKHU

3.2.7

Texuuueckue yCTpoiicTBa: JIBUTaTeIb
BHYTPEHHETO CTOpaHMs, OBITOBOI

XOJIOANJIbHUK, KOHAUIHOHEP

3.2.8

[IpakTuyeckue paboTsl. I3MepeHue yaenbHOM

TEILUIOEMKOCTH

3.3

###Par### AT PETATHBIE COCTOSHUWSA BEILIECBA. ®A30BBIE

INEPEXO/IbI




3.3.1

[Tapoo6pazoBanue u koHAeHcauus. Mcnapenue
" KHUIICHUE. VY nenpHas TenjoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMITEPATYPhI

KHUIICHUA OT JaBJICHUA

3.3.2

AOCOIMIOTHAE W OTHOCHUTENBbHASA BJIAXHOCTH

BO31yxa. HacelmenHbIi nap

3.3.3

Teépnoe TEJIO. Kpucrannnueckue u
amopdHble Tena. AHU3OTPONHUS  CBOMCTB
KPHUCTAJIOB. Kunkue KPHUCTAJIBL.

CoBpemeHHbIEe MaTepuabl

3.34

[lnaBnenne u Kpuctaumsauus. YJIeiabHas

TeruioTa miasneHus. Cyonumanus

3.35

VYpaBHEHHE TEIIOBOTO OalaHca

3.3.6

TexHuueckue yCTpOMCTBA: THUTPOMETPp U
IICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTHH
MIOJIY4E€HHS] COBPEMEHHBIX MAaTEPHAIOB, B TOM

YHUCJIC HAHOMATEPHUaJIOB, U HAHOTCXHOJIOTUU

3.3.7

[IpakTnueckue paboTHI. H3mepenne

BJIAXKHOCTH BO3JyXa

OJIEKTPOJJUHAMUKA

4.1

##H#Par###IJIEKTPOCTATUKA

41.1

OnekTpu3anus Teil. JIeKTpudeckuil 3apsa. JBa

BU A DJICKTPUYCCKUX 3apsA10B

41.2

HpOBO,Z[HI/IKI/I, JUBJICKTPUKHU n

MMOJIYIIPOBOAHUKHU

4.1.3

3aKoH COXpPaHCHHUA IJICKTPUICCKOI'O 3apsga

414

B3aunmoneiictue 3apsnoB. 3akoH Kynona

4.1.5

DneKTpUUecKoe noJe. Hampsok€HHOCTb
3IEKTPUUECKOTO HOJIAL. [punImn
cyneprno3uiuu.  JIMHUM ~ HanpsHKEHHOCTH

QJICKTPHUYECCKOTO II0JIA

4.1.6

PaGora cun QJICKTPOCTATUYCCKOI'0  IMOJIA.

ITorennuman. Pa3HOCTEL TOTEHIINAIOB

4.1.7

HpOBOI[HI/IKI/I U JUSJICKTPUKU B IMOCTOSAHHOM




SJICKTPUUICCKOM II0JIC. I[I/IE)JIGKTpI/I'-IeCKaSI

IIPOHUIIAEMOCTD
ONEeKTPOEMKOCTD. Konnencarop.
4.1.8 ONeKTpOEMKOCTh  IUIOCKOTO  KOHJIEHCATOpa.
DHeprus 3apsHsKeHHOTO KOHJIEHCAaTopa
TexHudyeckue  yCTpOWCTBA:  3JIEKTPOCKOIL,
419 AIIEKTPOMETP, AIEKTPOCTATUYECKAsl 3allUTa,
o 3a3eMJICHHUE 3JIEKTPONpUOOpOB, KOHJIEHCATOP,
KCEpPOKC, CTPYHHBIN IIPUHTED
4110 [IpakTnueckue paboTHI. Hsmepenue

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

#HHHPar##HII0CTOSHHBIN DJIEKTPUYECKHI TOK. TOKU B

PA3JIMYHBIX CPEJAX

YcaoBus CYIICCTBOBAHUA IIOCTOSITHHOI'O

421 anekTpudeckoro toka. Mcrounuku toka. Cuna
Toka. [TocTosiHHBIN TOK
4.2.2 Hampsixenune. 3akon Oma 1 ygacTka 1enu
423 DJIEKTPUYECKOE CONMPOTHUBJIEHUE. Y IETbHOE
o COTPOTHBIICHUE BEIIeCTBa
424 [TocnenoBarenbHOE, napajuiesbHoe,
o CMEIIAaHHOE COEAMHEHNE TPOBOIHUKOB
PaGoTa anekrpuueckoro Toka. 3akoH Jlxoyms
4.2.5
— Jlenna
4.2.6 MOIIHOCTP IEKTPHUIECKOTO TOKA
anektpoaBmkymas cuna (manee — DJC) u
r BHYTpPEHHEE COMPOTUBIICHUE UCTOYHHKA TOKA.
o 3akon OmMma g1 TONHOM  (3aMKHYTOI)
anekTpudeckoit nenu. KopoTkoe 3ambikanue
DneKTpOHHAas POBOIUMOCTD TBEPABIX
428 METAJJIOB.  3aBUCHMOCTh  COMPOTHBIICHUS
o METaJIJIOB oT TEMIIEPATYpPHI.
CBepXnpoBOJIUMOCTb
429 DnekTpuueckuid TOK B Bakyyme. CBoiicTBa

OJICKTPOHHBLIX ITYYKOB




4.2.10

[MonynpoBoaauku. COOCTBEHHAS U MPUMECHAS
MPOBOJIMMOCTH TOJIYIPOBOJIHUKOB. (CBOKCTBA

p-n nepexona. [ToyynpoBoiHUKOBBIE TPUOOPHI

4.2.11

ONEeKTpUYECKU  TOK B DJIEKTPOJIUTAX.
DIEKTPOTUTHYECKAS JTUCCOIIHAITHSI.

DIEeKTPOIU3

4.2.12

DNIeKTPUYECKUM TOK B rasax.
CaMOCTOSITENIBHBIII M HECAMOCTOSITEIbHBIN
pa3psaa. PazmuuHble THIBI CAaMOCTOSTEIIBHOTO

pazpsaa. Monnus. [1nasma

4.2.13

Texanueckue YCTpOMCTBA: aMIIepMeTp,
BOJBTMETP, PEOCTaT, HWCTOYHHKH  TOKAa,
3JIEKTPOHArpeBATEIbHBIE puoopHI,
JJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
CONIPOTHBIICHUS, BAaKyyMHBII h112 (i
TEPMUCTOPBI u boTOpeE3UCTOPHI,

MOJTYITPOBOTHUKOBBIN JTHOJI, TAIbBAHUKA

4.2.14

[IpakTuueckue paboTHI. N3ydaenune
CMEIIAHHOTO COEMHEHUSI PE3UCTOPOB.

N3mepenne DJIC HCTOUHMKA TOKa M €ro
BHYTpPEHHEro comnpoTuBieHus. HaOmoaenue

OJICKTPOJIMU3a

11 KIJACC

Kon Koanposepsiemoro
pasaena 3J1eMEeHTAa

IIpoBepsiemMble Y1eMEHTHI COIEP:KAHUS

4

OJIEKTPOAMHAMUKA

##HHPar##H#MAT HUTHOE I10JIE. QJIEKTPOMATHUTHAS MHAYKIWA

43.1

IlocTrossnable MarHuTbl. B3anmMonencTBue

INOCTOAHHBIX MaroHuTOB

4.3

4.3.2

MaruutHoe mone. Bekrop MarHuTHOU
uHaykuuu.  [lpuHoun — cynepno3uuuu.
Jlunun wmarautHOM uWHAYKIMU. KapTtunHa

JVUHUMA  MAardHuTHOM  MHAYKIUU  T0JA




IIOCTOSAHHBIX MAarHuTOB

MarsnuTtHOEe 10JIE IIPOBOJHUKA C TOKOM.
Kaptuna nuHUE 1078 JJIMHHOTO IPSMOTO

IMpOBOAHMKA MW 3aMKHYTOI'O KOJIBLCBOI'O

433 IPOBOJIHKKA, KATYHIKd C TOKOM. OIBIT
Opcrena. BzaumoeiicTBue NpoBOAHUKOB C
TOKOM
4.3.4 Cunia Amriepa, e€ MOIyJb M HalpaBIICHHUE
Cua JlopeHiia, €€ MOIy/ b U HapaBJICHHE.
JBmkeHHne  3apsSyKEHHOW  4YacTHIbl B
4.3.5 OJHOPOJHOM MAarHUTHOM mone. PaGota
cuibl Jlopenna
4.3.6 SIBlIeHNE ANEKTPOMATHUTHOW MHAYKIIUU
437 [ToTok BeKTOpa MarHUTHOM MHITYKIIUH
OJIC nHaykiuu. 3aKoH 3JIEKTPOMarHuTHOM
4.3.8 nHaykunu Papanes
BuxpeBoe anextpuueckoe moise. IJC
MHIYKIIMU B TPOBOJHUKE, JBHKYIIEMCS
4.3.9 TIOCTYNATENbHO B OJHOPOIHOM MarHHUTHOM
moJie
4.3.10 [IpaBuio Jlenna
NHnyKTUBHOCTH. fIBieHUE CaMOMHAYKIUU.
4.3.11
OJIC camouHAYKIIMU
OHeprusi MarHuTHOTO TIOJISl KaTYIIKUA C
4.3.12
TOKOM
4.3.13 DNIEKTPOMArHUTHOE T10JIe
TexHuueckne  yCTPOWCTBA:  IMOCTOSIHHBIE
MarHuThI, AJIEKTPOMArHuThlI,
43.14
3JIEKTPOABUTATEb, YCKOPHUTENH
3JIEMEHTAPHBIX YaCTULl, UHAYKIMOHHAS IeYb
[IpakTuueckue paboTHI. N3yuenue
4315 MarHUTHOTO TOJs KaTyIIKH C TOKOM.

Hccnenopanue OeHCTBHS  MOCTOSHHOTO

MaravTa Ha paMKy C TOKOM. HccnenoBanue




SABJICHUA 3H€KTpOMaFHHTHOﬁ HWHAYKIIUHN

KOJIEBAHWA 1 BOJIHBI

5.1

###PartHH#MEX AHNYECKUE U DJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenbnas  cucrema. CBoOOgHBIE
kosieOanus. [apMoHHMUeckue KoseOaHus.
IMepuon, wacrora, amrmmrymna u dasa

KoJe0aHuit

5.1.2

[IpyxxuHHBIM MasTHHK. MaTeMaTH4eCcKHUi

MasTHHUK

5.1.3

VYpaBHEHHE TapMOHMYECKHX KOJEOaHMIA.
Kunematnueckoe u TAHAMHAYECKOE

OIMCAHNE KOJIE0ATETHbHOTO ABMKECHUSA

5.1.4

[IpeBpamenue SHEPIUU pu
TapMOHHUYECKUX KOJICOaHMIX. CBs13b
aMIUTATYIBI KoJIeOaHui HUCXOIHOU
BEJIMYUHBI C aMIUIUTYJaMu KoJieOaHuU e¢

CKOPOCTH ¥ YCKOPEHUS

5.1.5

KonebGarenbupiii  koHTYp.  CBOOOIHBIC
3JIEKTPOMArHUTHBIC KoJieOaHust B
UJCATLHOM  KOJICOATEIbHOM  KOHTYpE.
AHANOTUST MEXKIYy MEXaHHYSCKUMH U
3JIEKTPOMArHUTHBIMH KOJIEOAHHUSIMH.

®opmyna Tomcona

5.1.6

3aKoH COXpaHCHHUA SHEPIruu B HACAIIBHOM

KoJie0aTeIbHOM KOHTYpPEC

5.1.7

BoinyxaeHHbBIE MEXaHUYECKUE KoJieOaHusl.
Pesonanc. PesonanchHas KpHUBasl.
BrinyxaeHHbie 3JIEKTPOMAarHUTHBIE

KoJIeOaHusl.

5.1.8

[Tlepemennbii  TOK.  CHHYCOMIANBHBIN

HepeMeHHHﬁ TOK.

5.1.9

MoHOCTh IMEPEMECHHOT'O TOKa.
AMHJ’II/ITYILHOC n I[eﬁCTBYIOHlee 3HA4YCHHUC

CHJIbI TOKAa U HAITPSPKCHU A




5.1.10

Tpaucdopmarop. IIpousBoacTso, nepenaya
U NOTpeOJICHUE 3IEKTPUUYECKO 3HEpruu.
OKOJIOTUYECKHE PUCKU IIPU IPOU3BOJCTBE
AIEKTPUYECKOU JHEPIUU. KynsTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B

OBCEIHEBHOU KU3HU

5.1.11

Texnuueckue ycTpoiicTBa: ceiicmMorpad,
ANEKTPUYECKU I 3BOHOK, JINHUU

QJICKTpOIICpCcaaqd

5.1.12

[Ipaktuueckue pabotel. MccnenoBanue
3aBUCUMOCTHU TIE€pUOJIa MajbIX KojeOaHUM
rpy3a Ha HUTHU OT JUIMHBI HUTH U Macchbl
rpy3a. MccienoBanue nepeMeHHOro TOKa B
HeNu U3 TOCJIeI0BaTeIbHO COETUHEHHBIX

KOHJIEHCATOPa, KaTylUIKU U Pe3ucTopa

5.2

#H##PartH#HMEX AHUYECKUE U DJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

Mexanuyeckue BOJIHBI, yCIOBHS
pacnpoctpanenusa. Ilepuon.  CkopocTb
pacnpocTpaHeHussT W JJUHA  BOJHBL

[Tonepeynble U MPOI0JIbHBIE BOITHbI

5.2.2

###Par### Narepdepennus u audpakims

MEXaHUYCCKHUX BOJIH

5.2.3

3Byk. CKOpOCTh 3BYyKa. I'pOMKOCTH 3BYKa.

BricoTta Tona. TemMOp 3ByKa

5.2.4

DJIEKTPOMarHuTHBIE  BOJIHBL. Y CIIOBUSA
U3Iy4eHUs]  DIIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opueHTtanusi BektopoB E, B u v

B BHGKTpOMaFHHTHOﬁ BOJIHC B BAKYyM¢€

5.2.5

CBo#CcTBa  3JIEKTPOMArHUTHBIX  BOJIH:
OTpa)KeHHe, IpeJOMIICHUE, MOJSIpU3aLHs,
mudpakius, uHTepdepenuus. CKOpOCTb

OJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMArHUTHBIX BOJIH.
[IprmeHeHne 3JIEKTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpuHIMOBI PaguOCBSI3U M TEIEBUACHUS.
Pannonoxanusi. DNeKTpOMarHuTHOE

3arpsi3HEHHUE OKPYKAIOIICH CpeJIbl

5.2.8

TexHu4ecKkue YCTpPOWCTBA: MY3BIKAJIBHBIC
UHCTPYMEHTBI, YIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEAMIMHE,
panmap, panuoNpUEMHHUK, TEJNEBU30DP,

aHTeHHa, tenedon, CBU-neyp

5.3

H#H#HPar#H#OIITUKA

5.31

[IpssmMonmHEHOE pacnpOCTpAHEHUE CBETa

B OJIHOpoJIHOM cpene. JIyu cBera

5.3.2

OtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS
cBeta. IloctpoeHne m300pakeHuid B TUIOCKOM

3epKaje

5.3.3

IIpemomiieHne cBera. 3aKOHBI TPETOMIICHHUS
CBETa. AOGCOTIOTHBIH MoKa3aTelb

MMPECIOMIICHUSA

5.3.4

[Tommoe BHYTpPEHHEE OTpaKCHUE.
[IpenenpHbId yroJl MOJTHOTO BHYTPEHHETO

OTpakKEeHUS

5.3.5

Hucnepcusi  cera. CloXKHBIM  COCTaB

ocnoro cBeta. L{Bet

5.3.6

Cobuparoliue ¥ pacceuBaloOINe JIUH3bI.
Tonkass nuu3a. DOKyCHOE paCCTOSHUE H
ONTHYECKass  cujia  TOHKOW  JIMH3BIL
[TocTpoenne n3o00paskeHnit B COOMPAIOIINX
U pacceuBaronux JuH3ax. Dopmyna
TOHKOW JHWH3bI. YBEIWYEHHE, aBacMoe

JIMH301

5.3.7

HpeI[CJ'IBI MMPUMCHUMOCTHU reOMeTqueCKOﬁ

OIITUKHU

5.3.8

Wntepdpepenuus cBera. KorepeHtHsle
HCTOYHUKH. Ycnosus HaOII01eHUS
MaKCUMYMOB u MUHHMYMOB B

UHTEpPEPEHIIMOHHONH KapTHMHE OT JBYX




CI/IHq)a3HLIX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakmus  cBera.  udpaknuoHHas
pemérka. YcinoBue HaOMIOACHUS TIABHBIX
5.3.9 MaKCHUMYMOB npu naJCHUN
MOHOXPOMATHYECKOTO CBETa Ha

T(QPaKIUOHHYIO PEIIETKY

5.3.10 [Monsipu3anus cBera

TexHuyeckue yCTpOMCTBA: OYKH, JyIa,

¢doToanmnapar, NPOEKIMOHHBIN ammnapar,

5.3.11 MHUKPOCKOTI, TEIECKOT, BOJOKOHHAs
OIITHKA, TU(ppaKIOHHAs pelérka,
TIOJISIPOH T
IIpakTrnueckue paboTHI. Nsmepenue

nokaszarens npenomienus. MccnenoBanue
5.3.12

CBOWCTB  M300pakeHWM B JIMH3aX.

HabGmronenue aucnepcun cBeta

DJIEMEHTBI CITIELIUAJIBHOM TEOPMM OTHOCUTEJIBHOCTH

['paHunubl TPUMEHHMMOCTH KJIACCHYECKOU
MEXaHUKH. [octynatsl TEOpUn
6.1 OTHOCHUTEJIBHOCTHU: WHBApUAHTHOCTh
MOJYJII CKOPOCTHM CBEeTa B BakKyyMe,

MIPUHIIMIT OTHOCUTEIBLHOCTH DUHIITEHHA

OTHOCUTEIBHOCTh OZTHOBPEMEHHOCTH.
6.2 3aMelJIeHHe BPEMEHM M COKpalleHHue

JUINHBI

6.3 DHeprus U UMIYIbC CBOOOHOM YaCTHIIBI

CBsi3b Macchl C JHEpPrHed M UMITYIbCOM
6.4 CBOOOJIHOM 4YaCTHIbl. ODHEPTrUs IOKOS

CBOOOIHOM YaCTULIBI

KBAHTOBAS ®U3UKA

7.1

#i##HPar###JIEMEHTBI KBAHTOBOM OIITUKU

®otonsl. Popmyna Ilnanka cBsa3u sHEprUn
7.11 doTroHa ¢ ero uacToTOW. ODHeprus u

UMIYJIbC GOTOHA




7.1.2

OtkpsiTHe U uccienoBanue Gorodddexra.

OnbIThI AT. CroieroBa. 3aKOHEI

dororddekra

7.1.3

YpaBHeHue DOHHIITERHA IS

dotorddexra. «KpacHas T'PaHULIA»

dororddexra

7.1.4

Hasnenne cera. OnbiTel [1.H. Jlebenera

7.1.5

XUMHYeCKoe JeHCTBHE CBETA

7.1.6

TexHu4deckue yCcTpoicTBa: (DOTOIIEMEHT,
dboTomaTUHK, COJIHEYHAs Oarapes,

CBETOIUO/I

7.2

CTPOEHUE ATOMA

7.2.1

Mogens atoma TomcoHa. OMBITEI
Pezepdopna mo uccneqoBaHui0 CTPOSHUS

aTomMa. HnaHeTapHas[ MOJCIb aToOMa

71.2.2

[Toctynatsl bopa. N3nyuyenue u
norjouieHre (OTOHOB TMpU  TMEpexoie
aToMa C OJHOTO YpPOBHS DJHEPrUM Ha
npyroi. Buael cnektpoB. CekTp ypoBHEU

SHEPTUU aTOMa BOJIOPO/Ia

7.2.3

BoaHoBEIe cBovicTBa 4yacTull. BoOJIHBEI e
Bpoiins. KopnyckymnsipHo-BOJHOBOM
nyanu3Mm.  Jludpakius SJIEKTPOHOB Ha

KpucTajliax

71.2.4

CroHTaHHoe H BBIHYKJICHHOC M3JIYYCHHC.

YcTpolicTBO U pUHIMIT pabOTHI J1a3epa

7.2.5

TexHudyecknue yCTPOWCTBA: CIEKTPaIbHBII
aHayu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIi

KOMIIBIOTED

7.2.6

[Tpaktuueckue  pabotel.  HaGmonenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoasl Ha6HIOI[eHI/ISI n peructpanuu

SJICMCHTAPHBIX YaCTHIL




7.3.2

OTKkpbITHE  PagUOAKTUBHOCTU.  ONBITHI
Pesepdopna mo ompenencHuio cocraBa
paauoakTHBHOTO u3nmydeHus. (CBoiicTBa
anbda-, Oera-, raMMa-u3TydeHus. BiusHue

PAAUOAKTUBHOCTHU HA JKUBBIC OPraHU3MbI

7.3.3

OTkpblTHE  HPOTOHA U HEWUTpOHA.
Hyxnonnass moznens sinpa ['eitzenbepra —
WBanenko. 3apsa sapa. MaccoBoe uucio

sanapa. M3oTonsl

7.3.4

Anbda-pacna. DNEeKTPOHHBIHN u
NO3UTPOHHBIA  OeTa-pacnaj. lNamma-
U3ITy4YeHHE. 3aKOH  paJMOaKTUBHOTO

pacmnana

7.3.5

OHeprusi CBS3M  HYKIOHOB B sJpeE.

Snepubie cunbl. Jledekt Macchl sapa

7.3.6

Snepuble peakumu. [lenenune u CcHUHTE3

aaep

7.3.7

Anepubiit peakTop. TepMmosiepHbIi
cunte3. [lpobmembl U  mMepCHEKTUBBI
SIEPHOM  DHEPreTHKU.  IJKOJOTHUYECKUE

ACIICKThI HHCpHOﬁ OHCPICTUKU

7.3.8

OnemeHTapHble  4YacTulbl.  OTKpbITHE
MO3UTPOHA. OyHaaMeHTaIbHbIE

B3aUMOCUCTBUA

7.3.9

TexHudyeckue  yCTpOWCTBA:  JTO3UMETP,
Kamepa Bunbcona, smepHBId peakTop,

aroMHasa 6oM0Oa

7.3.10

[Tpaktuueckue pabotel. HMccnenoBanue
TPEKOB YacTUIL (mo TOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gnoro neba. CosBe3gus, spKue

3Bé3,Z[BI, IJIAHCThI, X BUAUMOC JBHKCHHUC

8.2

Conneunas cuctema. IlmaHeTsl 3eMHOMU




rpynnbl.  IlmaHersl-ruranTel M UX
CIIyTHMKH, KapJIMKOBBIE ILIAHEThI. Maibie

testa COJTHEYHOM CUCTEMBI

8.3

Comnne, ¢otochepa wu  atmocdepa.

CotHEeUHAas aKTUBHOCTH

8.4

Wcrounuk sueprun CosHua u 3B€371

8.5

3BE3/bI, WX OCHOBHBIC XapPAKTEPUCTUKU:
Macca, CBETHMMOCTb, Paauyc, TeMIIEpaTypa,
170:¢ B3aMOCBSI3b. Hwnarpamma
«CHEKTpaJIbHBII  KJIaCC — CBETHUMOCTB.
3BE3abl  IJIABHOM  TOCIIEIOBATEILHOCTH.
3aBUCUMOCTh «Macca — CBETHUMOCTE) JUIA

3BE37] ITIaBHOI MTOCIEN0BATEILHOCTH

8.6

###Par###BuyTpeHHee  cTpoeHHe  3BE3.
CoBpeMeHHbIE MPEICTaBICHUS (o]
npoucxokaeHnu u sBomounu CoiHua u

3BE31. DTaIbl )KU3HU 3BE3NT

8.7

Mneunsii  Ilyrb — Hama [anaktuka.
CnupanbHas CTPYKTypa lanaktuxwu,
pacnpeneneHue 3BE3N, raza M MbUIM.
[Tonoxenne wu nBwkenue ConHua B
lamaktuke. Ilmockas wu  chepudeckas

IHOACHUCTEMBI TamaxTukn

8.8

Tuner ramaktuk. PamuoramakThky u

KkBazapbl. UEpHBIE IBIPHI B S/Ipax rajJakTHK

8.9

Bcenennas.  Pacmiupenne — BceneHHOM.
3akon XaOOma. Pasz0Oeranue ramakTHK.
Boszpact u paguyc BcenenHoi, Teopus
Bompmioro B3pbiBa. Mogens  «ropsiuei

Bceenennoii». PennkroBoe nsnyyenue

8.10

MacmtabHast ~ cTpykTypa  Bcenennoil.
Meraranaktuka. Hepeménnbsie npoGnemsl

aCTPpOHOMHU




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

®uzuka 10 B 3-x yacTax aBropsl: JI.O. I'ennenmreiin, FO.U. Juk

®uzuka 11 B 2-x yactax aBropsl: JI.O. I'enpenmreiin, 10.U. [Tuk

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






